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THE LICENSING OF ENGINEERS. 

Our attention has recently been called to a New 
York State law which seems to have been inspired less 
with a desire of serving the public and protecting its 
interests than for some less honest and less disinterest- 
ed motive. We refer to a law enacted on May 22, 1897, 
establishing rules of qualifications for those having the 
care of boilers, steam generators or steam engines. 
Precaution should be taken to protect the public 
against accidents from negligence, ignorance or mis- 
management ; but the law in question can hardly com 
mend itself to the unbiased mind, owing to the very 
narrow nature of certain of its features. The law is 
designed, not so much to enforce the employment of 
engineers for running elevators, boilers and engines in 
our large buildings, but it is designed to enforce the 
employment of a licensed engineer in small buildings, 
dwelling houses or apartment houses where steam heat- 
ing apparatus is in use. To require a licensed engineer 
to take charge of apparatus of this kind is entirely un- 
necessary and oppressive. It is usual in such cases to 
have a fireman who is always in attendance and who is 
under the direct supervision of the janitor or the other 
manager of the building. 

The particular features of this measure which show 
the animus which inspired the introduction of this bill 
are to be found in the qualifications governing the appli- 
cant for examination. In the first place, the applicant 
must be a citizen of the United States and over twenty- 
one years of age. The application must show that the 
applicant has been employed as a fireman, oiler or 
general assistant under a licensed engineer in some 
building in the city of New York for a period of not less 
than five years. It is evident from this provision that 
a thorough knowledge of steam engine practice is not 
what was sought after by the promoters of this bill. 
A thorough efficiency and a perfect familiarity with all 
the secrets and mysteries of steam engine practice are 
not sufficient to entitle the applicant to admission 
within the charmed circle, but he must " have been un- 
der the immediate supervision of a licensed engineer 
for a period of not less than five years," and, most won- 
derful of all, he must have been employed in the capa- 
city of " fireman, oiler or general assistant in some 
building located loithin the city of Neio York." We 
are unable to grasp why this extraordinary limitation 
should be considered as an essential equipment for an 
engineer, but it is evident that the society who intro- 
duced and fostered this interesting measure believed 
that this was surely a clever means for advancing their 
own interests. The engineer who, perhaps, has been 
driving a locomotive for thirty or forty years would 
not be allowed to take charge of any steam heating ap- 
paratus in any building in New York, without first 
taking up his residence there and undergoing an ap- 
prenticeship of several years. 

This bill, like many others of its class, was passed by 
the Legislature without proper investigation into its 
merits or demerits. The bill was introduced to benefit 
a particular class ; it manifestly had no other aim or 
object. The protection of the public against mischief 
is entirely of secondary importance. Like much legis- 
lation that we have to endure, this tends to make many 
suffer for the benefit of the few. The enforcement of 
this unjust and foolish law will throw out of employ- 
ment many who have, for years, had charge of build- 
ings and who were competent to manage the same as 
well as if they " had been an assistant under a licensed 
engineer for a period of five years in some building in 
New York." 

It is to be hoped that this foolish law will be re- 
pealed. If it is not repealed, it is probable its validity 
will be tested, and it is more than possible that the act 
will be deemed unconstitutional. 

The interested motives of the promoters of this bill 
may be noted from the fact that it was to take effect 
immediately, the intent evidently being to throw 
hundreds out of employment before they would be 
able to qualify themselves for passing the required 
examinations, or even filing their applications there- 
for. 

m i » i m 

PRISON ASSOCIATION 07 NEW YORK EXHIBITION. 

The recent exhibition of the Prison Association of 
New York was held with the idea of giving the public 
a more intelligent idea of the inner workings of our 
State prisons than it can glean from the daily press. 
The objects of the association are practical and human- 
itarian, and this was evident from the character of the 
exhibits, in which was very little of a merely sensa- 
tional character. By far the greater part of it consisted 
of specimens of the handiwork of convicts in the prisons 
of New York State. A notable exhibit was that of a 
complete set of furniture for the warden's office, made 
by the prisoners at Sing Sing. It was made in oak, 
richly carved and polished, and the work would have 
done credit to any first-class factory. In the same room 
was an inlaid box made of nine thousand three hundred 
and fifty-six separate pieces of wood and a banjo made 
of six thousand and fifty-one pieces, both being the work 
of inmates of Auburn prison. The work done by stu- 
dents in one of the art classes was represented by some 
grille work which showed excellent taste and skill. 



The clothing worn by the convicts is made on looms 
in the prison, and the various State institutions for the 
blind, the deaf and other unfortunates are also entirely 
supplied from this source. Here were shown specimens 
of the various suits, both for men and women, together 
with prison-made blankets, toweling, etc. The various 
prison schools and workshops at Sing Sing were repre- 
sented by drawings, cabinet and joiner work, plaster 
cornice work, boots, shoes aud a host of other articles 
of wear and household use. 

The one truly sensational object in the exhibition 
was the chair used in electrocution at Sing Sing, in 
which thirteen people have already suffered death. Ex- 
cept for the heavy straps at the arms and legs, there 
was nothing to suggest its tragic purpose. The cele- 
brated Bertillon system for the identification of crimi- 
nals was shown and explained, and a typical case of 
photographs from the rogues' gallery formed part of 
the exhibit. 

In a room devoted to the Elmira Reformatory a sur- 
prisingly large number of the arts was represented by 
specimens of steel engraving, zinc etching, bookbind- 
ing, printing, photography, etc., done by the boys in 
the various classes. Near by was a large board of draw- 
ings, mechanical and architectural, which had been 
made by prisoners who had received only six months' 
instruction. 

In looking over the varied collection of articles, all 
the results of instruction in useful arts and sciences, one 
found it difficult to believe that it had come from within 
the inclosure of State prison walls. The exhibition tes- 
tified to the great advance which has been made over 
the old methods in the treatment of convicts, and it is 
easy to see that, as far as the occupations of prison life 
are concerned, everything is done to improve the more 
debased and ignorant among the convicts and give 
them some reasonable hope of honest livelihood when 
their terms have expired. 

The inmates of the State Penitentiary for the Eastern 
District of Pennsylvania were represented by a large 
model of that famous institution, made by themselves. 
This prison is conducted on the much discussed plan 
of solitary confinement adopted generations ago by that 
State. The prison is laid out so that the idea of soli- 
tary individual confinement shall be literally carried 
out. Formerly,, from the time the convict entered the 
massive gate of the prison to the day on which he 
left it he never spoke to or looked upon the face of any 
man but his keeper. To secure this result the prison 
is built on a radial plan. The outer wall of the inclos- 
ure is 30 feet high and 640 feet square. In the center of 
the square is a tower 40 feet in diameter and two stories 
high, and from this radiate, like the spokes of a wheel, 
eleven long, low, one-storied structures. Each wing is 
built with two outer walls and a central dividing wall 
and covered with a low pitched roof, and it is divided 
by partition walls into a long double line of cells. Each 
cell opens out onto a little yard which is surrounded by 
high walls and is of about the same area as the cell. 
Light is obtained by a grated window in the roof. 
Formerly the convict ate, slept and worked in his cell 
and took exercise in his little yard, absolutely alone. 
The prisoner is received in the central tower, his pedi- 
gree is taken, and he is then taken to one of the cells, 
which he never leaves except for exercise. The idea of 
solitary confinement is not carried out so literally as it 
formerly was ; but the convict does all his work in his 
cell and is never thrown in contact with the other con- 
victs in workshops and classrooms. 

Very different from this is the modern steel prison, 
with- its modern provisions for light, heat and ventilation. 
The methods of this construction were shown by illustra- 
tions of the new wing of three hundred cells which is 
being built at one of the State penitentiaries. 



A SEVENTY THOUSAND HORSE POWER CENTRAL 
STATION. 

Work is progressing upon a building in New York 
City which will contain the largest aggregation of mo- 
tive power ever gathered together in a single plant. 
Hitherto that distinction has belonged to the great 
ocean steamships, the largest power at present being 
in the engine rooms of the Campania and Lucania, of 
the Cunard line, each of which is credited with a max- 
imum trial horse power of 33,000. In this connection it 
is interesting to note that the huge industrial estab- 
lishments to be found in the textile and iron industries, 
with their miles of shafting, their vast power-driven 
machinery and their employes numbered by the thou- 
sand, do not call for one-half the motive power that is 
to be found snugly stowed away in the engine room 
of a St. Paul, a Lucania, or a Kaiser Wilhelm der 
Grosse. 

The new power house is being built by the Metropol- 
itan Street Railway Company of New York and it forms 
part of the scheme for introducing electric traction on 
the whole of the 218 miles of street railways owned or 
controlled by this company. At present there are 
three different systems at work : the cable, the under- 
ground trolley and the horse car. The mechanical 
power is supplied from four power houses : a cable 
power house on Houston Street and Broadway, an- 
other at Fiftieth Street, a third on East Twenty-sixth 
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Street, and an electrical power station at 146th Street. 
The first three of these furnish power for the Broadway 
and the Lexington Avenue cable roads, and the last 
furnishes current for the Lenox Avenue underground 
trolley. 

Work is now well advanced on the 55 miles of horse 
car lines which are being equipped with the under- 
ground trolley, and for the present the necessary elec- 
trical power will be furnished from the 146th Street 
and East Twenty-sixth Street stations, the generating 
capacity of the former station being increased and a 
new electrical equipment being added at the East 
Twenty-sixth Street station. 

The many advantages to be gained by operating the 
whole of their vast system by one method of traction, 
and the uniformly good results which have been ob- 
tained on the experimental electric line on Lenox Ave- 
nue, have determined the company to make arrange- 
ments for equipping the whole 218 miles with the 
underground trolley. The advantages of economy to 
be gained by concentrating the power plant at one great 
central station are many and obvious, and it is this 
consideration that has led to the planning of the monu- 
mental power station which is now under construction 
near the East River between Ninety-fifth and Ninety- 
sixth Streets. 

The economical distribution of current from one cen- 
tral station will be rendered possible by the use of a 
high potential in place of the 550 volt distribution 
which characterized the practice of a few years 
ago. 

The building will cover a site measuring 201 
feet by 270 feet. The foundation will consist 
of 8,000 piles, upon which will rest a five foot 
bed of concrete, which will extend over the 
whole area of the site. The building will be 
divided by a central wall into a boiler house 
and an engine room. The former will be four 
stories, and the latter two stories in height. 
The three lower stories of the boiler house will 
contain 87 water tube boilers, with a maximum 
capacity of 800 horse power each, and arrange- 
ments will be made for the use of forced 
draught. The upper third of the boiler house 
will be devoted to a set of huge storage bins, 
with a combined capacity of 9,000 tons of coal. 
The coal will be transferred from barges at the 
adjoining river dock to the bins by a system of 
elevators, and the ashes will be returned to the 
river scows by the same means. 

In the adjoining engine room will be eleven 
cross compound condensing engines. They will 
be of the vertical type, and each will have a 
maximum capacity of 6,600 horse power. They 
will stand in two rows parallel with the divid- 
ing wall of the power house and each will be 
direct connected to a 3-phase alternating cur- 
rent generator. The current at 6,000 volts will 
be led to substations where static and rotary 
transformers will convert it to the 550 volt cur- 
rent used in the conduits. 

We are informed by President Vreeland that 
the estimated time of construction is twelve 
months. The whole equipment will not, of 
course, be put in at once, but it will be set up 
contemporaneously with the demand created 
by the ultimate extension of the underground 
trolley to the Broadway and Lexington Avenue 
cable roads and to the various horse car lines owned 
or controlled by the company. 



and he published important papers upon the subject 
in 1849, and in 1852 more than one joint paper was un- 
dertaken by the life-long friends Joule and Thomson. 
In 1855, Thompson published a paper on "Electro- 
dynamic Qualities of Metal," and it was while engaged 
in experimental work connected with this research that 
he began to make use of the assistance of his students; 
and this was the commencement of the physical labo- 
ratory of the University of Glasgow, which was, in fact, 
the first of physical laboratories. In 1855 and 1856 a 
new field opened itself to the genius of Thompson. 

The problem of ocean telegraphy had presented itself 
to the world, and very soon he was practically called 
upon to solve it. When the cable was completed it was 
found that it required one minute to transmit one word 
over the cable. Thomson, experimenting with the re- 
flection of the image of a candle thrown from his con- 
cave eyeglass on a sheet of white paper in a fairly 
lighted room, judged that the flame of a paraffine lamp 
reflected from a silvered mirror of one-tenth of that 
area would give an image bright enough for conven- 
iently reading telegraphic signals. The mirror gal- 
vanometer was supplied for the 1858 cable. The di- 
rectors of the Atlantic Company insisted that Thom- 
son should go to sea with the expedition and also that 
he should take a patent for his instruments. To take 
out a patent was somewhat against his wishes, as he de- 
sired to give to the public the fruit of his labors, as he 
did with his sounding machine and his mariner's com- 




LOBD KELVIN. 

Among the distinguished scientists who attended 
the recent meeting of the British Association at To- 
ronto, Canada, were Sir John Evans, Lord Lister and 
Lord Kelvin, each great in a different line of work. 
Lord Kelvin is particularly notable, owing to the fact 
that he has been a professor for over fifty years, and 
during this time he has witnessed the wonderful pro- 
gress in physics and chemistry to which his personal 
contribution is so important. 

Lord Kelvin, though of Scotch descent, was born in 
Belfast, in 1824, and was so precocious that he, then 
plain William Thomson, entered the College of the 
University of Glasgow at the age of twelve. From 
Glasgow William Thomson went to St. Peter's College, 
Cambridge, and in 1845 he graduated with highest 
honors and was elected a fellow of his college. Even 
before his Glasgow student days came to an end, Wil- 
liam Thomson's original work in science was com- 
menced, and his first mathematical papers, written 
before he entered Cambridge as an undergraduate, 
are all worthy of attention. From 1842 to 1845 he 
published important papers on heat, electricity and 
mathematics. In 1846 Thomson was elected pro- 
fessor of natural philosophy in the University of 
Glasgow, and thus at the early age of twenty-two he 
was appointed to the chair which he still holds. Many 
offers have been made him by the great English uni- 
versities, but he has preferred to remain in his north- 
ern professorship, and his constancy is appreciated by 
the university which he adorns. The dynamical the- 
ory of heat early engaged the attention of Thomson, 



LORD KELVIN. 

pass, but he found in each case that the only way to 
secure attention to inventions of importance was to 
patent them and work the patents. In 1867 the siphon 
recorder was invented and patented. On the success- 
ful completion of the Atlantic cable, in 1866, he received 
the honor of knighthood. 

Sir Willam Thomson's other inventions can be only 
briefly referred to. They include electrical test instru- 
ments and the improved mariner's compass, to say 
nothing of the large number of minor inventions. Sir 
William Thomson succeeded Sir George Gabriel 
Stokes, Bart., as president of the Royal Society, in 
1890, and was created first Lord Kelvin in 1892. The 
degree of LL.D. was conferred on him successively by 
the Universities of Dublin, Cambridge and Edinburgh, 
and that of D.C.L. by Oxford. He was a fellow of 
both the London and Edinburgh Royal Societies, and 
has been president of the British and other associa- 
tions. He has also received various decorations from 
abroad. He is Grand Officer of the Legion of Honor, 
commander of the Order of Leopold, and has received 
the German Ordre pour le Merite. He is a member of 
a large number of foreign societies and has a multi- 
tude of medals conferred upon him for his eminent in- 
ventions arid discoveries. 

In 1876 Sir William Thomson was a judge at the 
Centennial Exhibition at Philadelphia, and in 1884 he 
visited America to attend the Montreal meeting of the 
British Association. On this occasion he delivered a 
course of lectures on " Molecular Dynamics," at Balti- 
more, to a class composed mainly of professors from 
different parts of the world, gathered together at the 
Johns Hopkins University. 

During Lord Kelvin's present visit to the United 
States he traveled quite extensively and made a num- 



ber of addresses. On September 23, accompanied by 
Lady Kelvin, Count di Brazza Savorgnan, Prof. Elihu 
Thomson and others, he visited the Schenectady works 
of the General Electric Company. The electric railway 
work most arrested his attention. He was particularly 
interested in the new "surface contact" electric road, 
of the type now being constructed for Monte Carlo. 
Another feature of railroad work shown was the hand- 
ling of one of the cars equipped for the South Side Ele- 
vated, of Chicago, weighing 25 tons and carrying four 
50 horse power motors underneath. 

With these cars the rate of acceleration obtained is 
as much as 40 miles an hour in 15 seconds, giving a tre- 
mendous increase in quickness of service on elevated 
or suburban lines. 

Lord Kelvin was much interested in the experiments 
which were shown him in high voltage currents. He 
carried a little green note book with him in which he 
jotted down formulae, figures and autographs. It was 
easy to see in so much advance he was glad to recog- 
nize here, in America, the rapid fruition of ideas and 
suggestions which the slow pace of European advance 
would not have allowed him to test on this large and 
satisfying scale. 

Coming away from the works, his indefatigability as 
an investigator was shown by his leaving a comfortable 
caniage to ride in a dusty trolley car equipped with 
magnetic brakes. Emergency stops were made along 
the road quite frequently, and Lord Kelvin hung over 
the open trap door of the car floor with an 
interest that might easily have resulted in 
his disappearance down it, but for the restrain- 
ing hands of those who wished him to go back 
to Glasgow University safe and sound. 

The recent awards to this country of import- 
ant electric railway contracts for England and 
the Continent have awakened great interest 
among English electrical engineers, who see in 
these contracts a source of danger to the British 
electrical industry. 

Lord Kelvin was asked by The Evening Post 
representative as to his views on this matter. 
He said : " I do not consider it out of the way or 
surprising that these orders should be placed 
here. England has not yet developed her elec- 
tric railway work to as large an extent as you 
have, and hence is buying, as she always does, 
in the best market to save money. She has 
the engineering and manufacturing talent, but 
lacks the opportunity. Here you have towns 
of 10,000 population springing up in a year, 
and they naturally want the latest and best, 
making a good demand which renders easy pro- 
duction on a large scale and also stimulates 
the older communities near them. We have 
no such developments in England, and the 
areas of our towns are smaller, so that the 
necessity of city transportation is not so keenly 
felt as with you." 

Asked as to the near outlook in England, 

Lord Kelvin said : " The predictions as to the 

resort in this country to electricity on steam 

roads in some parts of the country seem to 

me well founded. From my observation I do 

not expect, however, any change at present 

by our big railroad systems in England. They 

move slowly and with judgment, and things 

must be proved. I do believe that all our 

English tramways and all our city travel must soon 

become electrical. I do not see any alternative from 

that." 



Archaeological News. 

F. Petrie, Honorary Secretary of the Victoria In- 
stitute, England, writes to the Rev. Alfred Putnam, 
D.D., President of the Danvers Historical Society, a 
letter in which he says: " It will interest you to hear that 
one of the Institute members writes home from upper 
Egypt to announce his discovery of a palace of Pharaoh 
of the sixth dynasty, with numerous valuable inscrip- 
tions. The wine jars of Pharaoh were found in- 
tact in a long cellar. All were hermetically sealed, but, 
on breaking the seals of one, the wine seemed petri- 
fied. 

With the present year, the Archaeological Institute 
of America will begin the uniform and regular publi- 
cation of its papers, reports and other documents in a 
new periodical which will be styled the American 
Journal of Archaeology, second series. The journal 
of the Archaeological Institute of America will be 
conducted by an editorial board, the members of which 
will represent the several interests of the institute and 
the institutions in its care. The new journal will 
succeed the American Journal of Archaeology, and 
the new periodical will be issued six times a year. It 
will include the archaeological papers of the institute, 
the papers of the American School of Classical Studies 
at Athens ; papers of the American School of Classical 
Studies in Rome ; proceedings of the institute and 
other archaeological societies ; reports of the institute; 
summaries of archaeological news, correspondence, 
notes and notices. The journal will be published in 
England and America by the Macmillan Company. 
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RECENT INVENTIONS. 

We represent herewith some recently patented inven- 
tions which seem to have considerable interest. 

Mutoscope. — One of the simplest forms of mutoscope 
is shown in the engraving. It is the invention of H. 
Casler, of Canastota, New York. 

It is designed to show a series of pictures in rapid 
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H. CASLEE- MUTOSCOPE. 

succession, so as to produce the motions of living ob- 
jects. The mutoscope consists of a receptacle having 
an opening in its face and a sliding rack mounted 
therein ; a series of picture cards carried by the rack, a 
handle for reciprocating the rack, and a finger for mo- 
mentarily retarding the upper end of the passing card. 
Supporter for Rotating Shafts.— A novel de- 




W. STANLEY & F. DARLINGTON MEANS FOB SUPPORTING 
ROTATING SHAFTS. 



vice for supporting rotating shafts has been patented 
by W. Stanley and F. Darlington, of Pittsfield, Mass. 

Although this device is intended chiefly for delicate 
instruments, such as electric meters, it may be applied 
to other machinery. The vertical shaft is provided 
with two series of collars, which are placed within 
magnetic pole pieces having interior rings or flanges 
closely surrounding but not touching the' collars on 
the shaft. The magnets which are joined to the pole 
pieces are arranged to produce consequent poles. The 
shaft is guided by small journals at the upper and lower 
ends. In consequence of this construction the shaft 
is supported without friction or wear. 

Non-Centrifugal Governor and Speed Indi- 
cator. — In the governor shown, the speed of the en- 
gine to be governed is transmitted through a gear 
wheel, revolving coincident with the motion of the en- 
gine, to a movable worm gear, the position of which is 
controlled by the tension of a spring and the resistance 
of revolving fans. The result of this combination is 
that a constant increased or decreased motion will not 
be transmitted instantly or necessarily at all to the fans, 
for the action of the gear wheel upon the worms is two- 
fold. It may drive the worm at a speed depending 
upon the relation of the pitch of the worm to the teeth 
of the gear, or, if motion be suddenly increased, the 
teeth will not follow the spiral of the worm when driv- 
ing the worm, but the worm will be suddenly raised 



one or more teeth, owing to the sudden increase in the 
speed of the driving mechanism. The raising of the 
worm does not, however, revolve it, but compresses the 
governing spring. It is this function which is utilized 
in determining the speed of the governed engine. 
Ultimately the increased speed of the engine, if not 
arrested by the governing mechanism, would commu- 
nicate itself to the revolving fan. This would 
occur when the spring had resumed its normal 
tension ; but this tendency of increase in the 
revolution under these conditions is counter- 
acted in the fan itself, which is constructed so 
as to oppose an increasing resistance to any 
tendency to drive it faster or a decreased resist- 
ance to any tendency to drive it slowly. 

When the worm revolves faster than a prede- 
termined rate, the increased speed of tne engine 
will be taken up first by the raising of the 
worm and then by the increased resistance to rotation 
of the fans. The worm being connected to the throt- 
tle valve of the engine, the first result of an increased 
speed of the governor will be a coincident movement 
of the devices for controlling the flow of steam. The 
contrary result would be accomplished provided the 
fan were driven at a less velocity. 

J. F. Raders, of Flushing, N. Y., is the 
inventor of this governor. 

Auxiliary Propeller. — The engrav- 
ing shows a simple and apparently effi- 
cient device for propelling and steering 
a vessel in case the ordinary machinery 
becomes disabled or in case a sailing ves- 
sel requires auxiliary or alternative pro- 
pelling or steering machinery. 

The motor case has conical ends and is 

provided with, a motor, either electric, 

steam or air, and a screw driven by the 

motor. The motor case has a hollow arm 

which prevents it from turning, and which 

contains the electric wires or the steam 

or air pipes connected with the motor. 

The braces serve to hold the case in the 

position of use. 

It can readily be imagined that a device of this kind 

might prove a very useful adjunct to a steamship, large 

sailing vessel, or even a war vessel. 



A Statue of Tubal Cain. 

The iron and steel manufacturers of eastern Pennsyl- 
vania have decided to erect a statue to Tubal Cain, the 




L. J. JONES ROTARY FLUE CLEANER. 

original worker in metals, as their patron. They pro- 
pose to honor his memory by erecting a statue on the 
Ohio River, at the junction of the Allegheny and Mo- 
nongahela Rivers. The project has been taken up by the 
Engineers' Society of Western Pennsylvania and the 
Pittsburg Foundrymen's Association. It is proposed 
to build the pedestal of the statue of iron and steel, at a 




R. M. FRYER-AUXILIARY PROPELLING DEVICE. 




R. M. Fryer, of Washington, D. C, is the inventor of 
this propeller. 

Hose Nozzle. — The engraving shows an improved 
hose nozzle which may be made to throw a solid, round 
stream or a divergent, fan-shaped stream 
at will. 

The nozzle body is a single casting, with 
a circular delivery and a flattened de- 
livery, both extending in practically the 
same direction. A valve plug is fitted 
to the nozzle body, at the junction of the 
two deliveries, so that, by turning the 

plug in one direction or the other, the 

\ water may be directed so as to pass 

\ through the cylindrical or circular nozzle. 

\ This device is the in vention of J. Askins, 

/ of Redfield, N.J. 

— --'' Rotary Flue Cleaner.— L. J. Jones, 

of East Norwalk, Conn., is the inventor 

of a rotary flue cleaner, designed to 

loosen soot, ashes and scale, and at the 

same time force them out of the flue. 

The cleaner consists of a case provided 
with steam ports, a turbine wheel placed 
in the casing, mounted on a shaft and 
capable of revolving with great velocity, 
and a pair of scrapers pivoted to a cross 
arm on the shaft and arranged to be 
thrown outward into contact with the 
flue by centrifugal force. A tubular 
handle, attached to the casing, serves as a 
conduit for steam supplied to the turbine. 



j. F. RADERS- NON-CENTRIFUGAL GOVERNOR AND SPEED 
INDICATOR. 



Persons in New York may now talk 
with Council Bluffs, connections just hav- 
ing been completed. 



cost of about $200,000 ; upon this will rest a mammoth 
anvil, while a colossal bronze statue of Tubal Cain will 
stand in the attitude of swinging an enormous sledge 
hammer. The position of the statue will be such that 
nearly every visitor by river or rail will see it from a dis- 
tance. 



Nansen's Outfit Here. 

The Thingvalla Line steamship Amerika, which re- 
cently arrived in New York from Christiania, Norway, 
brought the first consignment of relics from the recent 




ASKINS- HOSE NOZZLE. 



Nansen polar expedition. The famous explorer will 
sail at a later date. A number of the larger articles 
used on the famous voyage of the Fram are now on ex- 
hibition at the Stockholm Exposition and will be for- 
warded in a short time. The collection which has al- 
ready arrived in this country consists of various uten- 
sils fashioned for the most part by Nansen and Johann- 
sen when they left the Fram and made a dash for the 
pole. Each article mutely tells the story of hardship, 
suffering and daring. 
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THE LARGEST AND FASTEST PADDLE STEAMER IN 
GREAT BRITAIN. 

BY A. J. SINCLAIR. 

We present two engravings — an exterior and an in- 
terior view — of the new steel paddle steamer "Em 
press Queen," which is the largest and fastest paddle 
steamer in Great Britain and which has just recently 
been completed by 
the Fairfield Ship- 
building and Engi- 
neering Company, 
Govan, near Glas- 
gow, to the order of 
the Isle of Man Steam 
Packet Company, 
Limited, Douglas, 
Isle of Man, for their 
passenger and mail 
service between Liv- 
erpool and Douglas 
(a distance of 70 nau- 
tical miles). The first 
vessel owned by the 
Isle of Man Steam 
Packet Company, 
which have now a 
fleet of a dozen steam- 
ers — 8 paddle and 4 
twin screw steamers 
— was built in 1830. 
It was of 116 tons 
burden and 200 indi- 
cated horse power. 

It was through the 
kind offices of Lord 
Henniker (Governor 
of the Isle of Man) 
that the Steam Pack- 
et Company secured 
the consent of Her 
Majesty Queen Vic- 
toria to have the ship 
called after her own 
name. The principal 
dimensions of the 
" Empress Queen" 
are: Length over all 
375 feet, breadth of 
hull 42 feet, breadth 
over paddle boxes 83 

feet 6 inches, and moulded depth is 25}£ feet. She is 
constructed of steel throughout and is of 2,500 gross 
tons. The hull is divided into several watertight 
compartments by means of steel transverse bulkheads, 
which, besides reducing the risk of foundering to a 
minimum, materially augment the strength of the 
structure, forming valuable supports and ties be- 
tween the decks and framing. The decks are four in 
number, and are termed "lower," "main," " spar," and 
" promenade." The dining saloon, on the lower deck, 
accommodates 124 first class passengers, and is the 
handsomest saloon of its kind of any Channel steamer 
afloat. Ample accommodation is provided for the 
number stated to dine at one time, and in addition to 
the long tables running along the full length of the 
room, there are several small tables at which parties can 



dine. The ceiling of the saloon is in white and gold. For- 
ward of this are the pantry, scullery and plate-room. 

The pantry is furnished with all the latest appliances, 
including steam, hot water boiler and steam carving 
tables. 

Another good feature is the fact that there is a 
saloon galley connected with the saloon pantry, where 




MAIN SALOON, LOOKING FORWARD. 

everything may be sent down without carrying the edi- 
bles through the saloon, as in the older boats. The 
first class smoke-room is large and agreeably arranged, 
the framing being in oak, the paneling in teak, and 
the upholstering in dark green morocco,while white and 
gold are the prevailing colors of the ceiling. The main 
saloon, which we illustrate, is paneled in mahogany, 
inlaid with satinwood and ebony, while the ceiling is 
chastely decorated in white and gold. All the uphol- 
stering is done in the finest mouquette velvet, while the 
carpets are of the best Axminster, and form a beauti- 
ful contrast in shade with the cushions. The saloon is 
provided with couches, writing tables, etc., which go 
to make it as comfortable and complete as the most 
fastidious members of the traveling public could desire. 
To the right of the main saloon is the ladies' special 



saloon, which is unique in form and decoration, the lat- 
ter being in satinwood, and set off in cozy alcoves by 
means of carved and arched columns in the same kind 
of wood. It is upholstered in an electric blue shade 
of velvet, with Axminster carpets to match. Leaving 
the main saloon, a descent is made by a handsome stair- 
case to the second general saloon, which is fitted up 

with mahogany and 
satinwood panels, 
and upholstered in a 
light shade of mou- 
quette velvet, with 
carpets to match. 

The forward part 
of the ship is allotted 
to the second class 
passengers. The din- 
ing saloon, forward 
of the machinery 
space on the lower 
deck, having bar and 
pantry adjoining, 
provides ample room 
for the second class 
passengers. On the 
same deck and for- 
ward of this, is a 
ladies' second class 
saloon, supplied with 
every up-to-date re- 
quisite. 

On the main deck 
above is arranged a 
second class shelter, 
which contains a bar, 
buffet, mail and par- 
cel rooms. The gen- 
tlemen's sanitary ap- 
pointments are of the 
most modern system, 
and are provided for 
first and second pas- 
sengers, abaft and 
forward of the spon- 
sons respectively. 

On the spar deck 
aft, in houses, are six 
handsome private 
cabins, fitted with 
berths, etc., and 
amidships on the same deck is a cloak room, and com- 
bined bar and smoking room, while all fore and aft all 
available space is utilized for sitting room, there being 
sparred seats sufficient to seat over 600 persons. 

Above this is a very spacious promenade deck ex- 
tending from the fore end of the boiler room aft to the 
end of the first cla;ss cabin, with buoyant seats running 
the entire length, excepting a small portion at the after 
end, which is appropriated for the stowage of boats, a 
feature which has received special attention, so as to 
allow of the immediate launching of the boats if neces- 
sary. 

The bridges (36 feet above the water line) that sur- 
mount the promenade deck are placed one at the fore- 
most extremity for navigating purposes, and the other 
between the funnels, and extending from sponson to 




THE ISLE OF MAN STEAM PACKET STEAMER "EMPRESS QUEEN." 
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sponson, with captain's house under, for the better 
handling while docking and taking piers. From both 
of these bridges the bow and stern rudders are con- 
trolled by means of wheels connected with independent 
steam-steering gear placed below on the engine start- 
ing platform. A hand-screw steering apparatus is also 
placed in reserve aft in case of emergency. Docking 
and engine telegraphs are provided on each of the 
bridges. 

The vessel was engined by the builders and the ma- 
chinery consists of compound diagonal surface-con- 
densing engines, the diameters of the cylinders being 
one 68 inches and two 92 inches in diameter, with a 
piston stroke of 84 inches. They are the largest and 
most powerful paddle-wheel engines yet built. Their 
nominal and indicated horse powers are respectively 
1,290 and 10,000. When the ship was on her trials they 
worked up to close upon 12,000 horse power. 

The three steam cylinders are placed side by side, 
and working on three cranks, the high-pressure cylin- 
der being placed between the two low-pressure cylin- 
ders. The high-pressure cylinder is fitted with a piston 
valve and each of the tow-pressure ^cylinders with flat 
slide valves, all controlled by the usual double eccen- 
trics and link motion valve gear. The crank shaft is a 
ponderous piece of machinery. It is built, and, to- 
gether with the paddle shafts, is forged of mild steel 
and bored hollow. The starting and reversing is ef- 
fected by a la.rp": steam and hydraulic engine on the 
direct-acting principle. 

The condenser is cylindrical, and placed athwart- 
ships between the cylinders and the supports for the 
shafting, and the condensing water is supplied by a 
circulating pump worked by an independent staam 
engine. 

The paddle wheels are made of steel, and constructed 
on the feathering principle, with curved floats. The 
floats are each 18 feet in length. Steam is supplied to 
the engine by four double-ended boilers arranged in 
two compartments, one forward and one aft of the 
engine room. They are adapted to work with Messrs 
Howden's system of forced draught. 

The vessel has two funnels and two pole masts, and 
presents a very handsome and majestic appearance. 
On July 8, the •' Empress Queen" made four trial runs 
between the Cloch and Cumbrae Lights, when she 
averaged over 22 knots per hour, and, considering the 
stormy weather which prevailed on that day, the result 
was gratifying. The following Monday a six hours' sea 
trial was carried out on the Clyde with equal success, 
the average speed over the whole course out to sea 
being 22 knots. While on her trials on the Clyde the 
highest speed attained was fractionally less than 23 
knots an hour. 

The " Empress Queen," which is licensed to carry 
1,994 first and second class passengers by the Board of 
Trade, is now running to and from Liverpool and 
Douglas, which will be her regular station. 



A GAS MAIN STOPPEE. 
To temporarily stop a gas main and prevent the flow 
of gas therein, as is frequently necessary in making 
changes or repairs, the device shown in the accompany- 
ing illustration has been invented and patented by Pat- 
rick Goodman, 115th Street, East River (address in care 
of the Standard Gas Company), New York City. Fig. 1 
shows the manner of using the device, a portion of the 
gas main being broken out, Fig. 2 represents a cross sec- 
tion and Fig. 3 illustrates the manner of inserting the de- 
vice in a pipe. Two flat steel springs are made with eyes 
at their ends by which they are pivoted to two rods, one 
telescoping with the other, the springs being slightly 
curved outwardly, but being capable of compression. 
Outside of the springs is an elastic packing, which 
may be of rubber tubing, and outside of such pack- 




siderable amount of friction. The flexible shaft shown 
in the accompanying engraving adjusts itself to this 
distortion or to any bending that may be produced by 
collision or other accident, and permits each pair of 
gears to work without binding, even though they be 
considerably out of line with each other. 

The flexible shaft is provided with a four point 
knuckle joint at each end, the points consisting of 
steel balls which engage corresponding holes in the 
ends of the axles of the gears at the crank hanger and 
the rear hub. Each of the two gear wheels adjoining 
the intermediate shaft is formed in one with a short 
hollow axle, whose bearings are carried in a short 
threaded cylinder which is firmly screwed into the 
crank hanger or the housing of the rear gears, as the 
case may be. The two casings are connected by means 
of a tube with enlarged and threaded ends which just 
fills the space between the casings, and is held in place 
by means of threaded couplings. Wear of the inter- 
mediate gears is taken up by screwing the cylinders 
containing the ball races into the casings, and the ball 
bearings are adjusted by screwing up the cones on 
the outer ends of the short hollow shafts or axles. 

The mechanism is entirely inclosed by the casings 
and connecting tube, and when it is filled with oil or 
other lubricant, it will run for months without atten- 
tion. Taken altogether, it is a highly creditable piece 
of work, both in design and construction. 



GOODMAN'S GAS MAIN STOPPER. 

ing, and inclosing it with the springs, is a casing to 
which is attached a flexible diaphragm of cloth, leather 
or other suitable material, practically impervious to 
gas. Pivotally attached to the outer ends of the tele- 
scoping rods are outwardly extending handle bars, 
slightly curved near their pivotal points, and one 
handle bar being slightly longer than the other. The 
device, when first inserted in a hole in the side of a 
pipe or main, occupies an inclined position, as shown 
in full lines in Fig. 1, but, upon drawing upon the 
longer handle, the device assumes a vertical position, as 
indicated by the dotted lines, the springs being forced 
outward to form a ring which presses closely against 
the interior surface of the pipe, and, with the dia- 
phragm, entirely shuts off the flow of gas. 

■ » in » 

THE CHAINLESS BICYCLE. 

The most conspicuous bicycle exhibit at the Ameri- 
can Institute Fair is that of the Bayvelgere machine — 
one of the new type of chainless wheels which is likely 
to compete strongly with the chain-driven type during 
the coming season. The exhibit is somewhat histori- 
cal, as it contains one of the earliest bevel-geared 
wheels put upon the market and one or two of the ex- 
perimental machines made by the Bayvelgere Com- 
pany, among which is one that has several thousand 
miles travel to its credit and shows surprisingly little 
wear as the result of it. 

The aim of the designer of this wheel has been to pro- 
vide a construction which will maintain each pair of 
gears at all times in proper alignment and yet allow of 
considerable deflection in the connecting shaft. This 
has been accomplished by inclosing and supporting 
each pair of gears, both at the crank hanger and at the 



The Railroad In Alaska. 

The building of a railroad through Chilkoot Pass will 
be undertaken by the Chilkoot Railroad and Transpor- 
tation Company, of Tacoma. It will be 8 miles long 
and will connect Dyea at tidewater with the mouth of 
the Dyea Canon. Transportation through this canon 
and across the pass to Crater Lake will be effected by 
a system of tramways, the contract for which has been 
awarded to the Trenton, N. J., Iron Company, which 
agrees to have them in operation by June 15, 1898. The 
tramway will be of the Bleichert system. The first one 
will be 4 miles in length, reaching from the cation to 
Sheep Camp, with a rise of 1,000 feet. A second tram- 
way will extend from Sheep Camp to Summit, 3J^ miles, 
with a rise of 2,500 feet, and thence to Crater Lake, 
with a fall of 500 feet. Iron supports will 
be put in every 100 feet. The tramway 
will have a capacity of 120 tons daily — 
sufficient for the outfits of 200 miners. It 
is to be hoped that the promoters of this 
much needed means of transportation 
will not encounter any serious legal diffi- 
culties. It was believed that the Interior 
Department had the power to grant per- 
mission to run over the public lands, but 
no provision was made in the act of March 
3, 1875, for Alaska, as no one then thought 
that railroads would be run in the Ter- 
ritory. The same state of affairs applies 
to the tramways, the cable roads, the 
telegraph and telephone lines and other enterprises rear wheel, in a rigid casing, which is incapable of 




The Patagonlan Expedition from Princeton 
University. 

The Princeton Patagonian expedition which left in 
February, 1896, returned in August. It was under the 
auspices of Prof. W. B. Scott, of the department of 
geology. The object of the expedition was to collect 
vertebrate fossils from the tertiary deposits and the 
skins and skeletons of recent birds and mammals. The 
objective points, says Science, was the port of Gallegos, 
on the east coast of Southern Patagonia. From this 
point investigations were conducted along the coast 
from Sandy Point, in the Straits of Magellan, to Port 
Desire, on the north. In this region many interesting 
fossil forms were secured, and a nearly complete series 
of living birds, mammals and plants. After spending 
several months in the coast region, the expedition went 
into the interior, where many new glaciers and water- 
courses were discovered. Being an unexplored coun- 
try, not only were new facts relating to the geography 
of the region discovered, but many plants and animals 
new to science were also collected, while the informa- 
tion obtained relating to geological phenomena was of 
the greatest value. Numerous volcanic cones hitherto 
unreported were discovered. 

Owing to the difficulty of traveling in the interior, it 
was impossible to take any great supply of provisions. 
So it was found necessary to limit the expedition to 
Messrs. Hatcher and Peterson. They were absent five 
months on this trip, during which time it was impossi- 
ble for them to receive or dispatch any mail and they 
did not meet with a single human being. After spend- 
ing a little more than a year on the mainland, the expe- 
dition proceeded to Tierra del Fuego and the adjoining 
islands, where important collections were made and ob- 
servations were taken of the geology and paleontology 
of the islands. 

Throughout their work the Argentine government 
was very generous and courteous to the expedition, 
giving to its members transportation on its war ves- 
sels from Buenos Ayres to Gallegos and return, offer- 
ing to place at its disposal a smaller vessel for use in 
researches among the islands. The collection is the 
most valuable of any formed from that region, includ- 
ing as it does a nearly complete series of mosses and 
flowering plants, 800 skins and skeletons of recent 
birds, eight tons of fossils, including more 
than 1,000 skulls and many nearly com- 
plete skeletons. 



DRIVING GEAR OF THE BAYVELGERE CHAINLESS BICYCLE. 



which demand passage over the public domains. The 
originators of the enterprises will be forced to apply to 
Congress for charters or for legislation that may en- 
able the Interior Department to take charge of the 
matter. It is probable that Congress will act at once 
upon these applications, so that the railroads can be 
built before the spring season opens. The Interior 
Department has many applications for such franchises, 
but it can do nothing but refer them to Congress for 
action, and so notifies all those who applied. Out of 
the five passes over which routes could be constructed 
from the coast to the interior, three have been surveyed 
for this purpose. 



being sprung out of shape by any rough usage that may 
be put upon the bicycle. The power is transmitted 
from one set of gears to the other by means of a shaft 
formed with a knuckle joint at each end. 

Every wheelman is well aware that, under the strain 
of hill climbing, when the maximum pressure is put 
upon the pedals, the rear forks are liable to spring 
somewhat out of line. This is due to the pull of the 
chain being applied only on one side of the wheel. In 
the chain-driven wheel this flexibility is of comparative- 
ly little consequence; but any such distortion on a 
bevel-geared wheel, provided with a rigid intermediate 
shaft, would cause the gears to bind and set up a con- 



Further Experiments o n the Lique- 
faction of Fluorine. 

At the meeting of the Academy of Sci- 
ences at Paris, October 12, M. Moissan 
read a paper on the liquefaction of fluor- 
ine with Prof. Dewar's instruments in 
London. He said it retained its liquid 
form at minus 120 degrees Centigrade, 
whereas almost every chemical affinity 
of the most active of known gases disap- 
pears in such great cold. The exceptions 
are hydrogen and turpentine oil, which even in a tem- 
perature of minus 210 degrees Centigrade combine 
with fluorine and are incandescent. 



Science announces the establishment, in Switzerland 
of a weather bureau. It says: "A dispatch is sent 
each evening from Zurich giving the weather pro- 
babilities for the next twenty-four hours. The predic- 
tions are based on data received from the principal 
meteorological stations of Europe combined with ex- 
perience of local conditions. The dispatch is further 
distributed by telephone to those communes prepared 
to subscribe ten francs l$2] per month for the ser- 
vice." 
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The American Institute Fair. 

In the basement of the Madison Square Garden will 
be found an exhibit which will be recognized by visit- 
ors who were present at the Chicago World's Fair and 
became familiar with the celebrated display in the De- 
partment of Forestry. Reference is made to the lovely 
collection of American woods shown by Romeyn B. 
Hough, B.A., of Lowville, N. Y. It was a happy 
inspiration which led Mr. Hough to conceive the 
idea of preserving his specimens in the form of ex- 
tremely thin and transparent sections or shavings, in- 
stead of in the form of the blocks or thick strips with 
which we are familiar. The most unique part of this 
exhibit is a set of albums, each page of which contains 
three specimens of one particular kind of wood. The 
sections measure about 2 inches by i% inches and they 
are cut from the tree in three different directions : 
transverse, radial and tangential The wood is pre- 
pared by a process which in no way interferes with 
the natural colors and texture of the wood, and the 
specimens are cut in a special machine which produces 
sections varying from F V of an inch for transverse to j^„ 
of an inch for radial and tangential sections. 

So fine is the work of the machine that sections of 
California white pine are shown which are only jj^ of 
an inch thick. These are of course transparent, and 
on holding up the hand to the light and looking at it 
through one of these sections a curious so-called X ray 
effect is produced, due to the refraction of the light in 
passing through the wood. In addition to the exquis- 
ite beauty of this work, the collection of volumes forms 
a complete treatise on the subject of American woods. 
The exhibit also includes preparations of woods for the 
stereopticon and the microscope, and a collection of 
wooden cross section cards for visiting or business pur- 
poses. The printing qualities of the wood, either for 
type or steel plate, appear to be excellent, and the 
grain and delicate tints of the woods give them a 
dainty and artistic effect. 

The exhibit of the American Gas Furnace Company, 
of Elizabeth, N. J., comprises an oilgas machine placed 
in Machinery Hall, and in the Main Hall a large num- 
ber of furnaces for hardening and annealing steel work, 
gas forges, brazing blowpipes, a furnace for automatic 
hardening, and an automatic tempering and coloring 
machine, in which the work is fed into a hopper and 
passes through a revolving spiral way, where it is con- 
stantly subjected to the action of sand or ground flint, 
heated to the proper degree, and finally leaves the fur- 
nace drawn to the desired temper-color. 

The oil gas machine for converting naphtha into a 
fixed gas is automatic in its action, requiring no further 
attention than keeping the storage tanks filled. A 
2 inch pipe is laid from the gas machine across the 
Garden to the floor above, and the mixture of atomized 
naphtha and dry air is so well combined that there is no 
evidence of condensation at any point. The gas is de- 
livered to the furnaces at a pressure of 1 pound to the 
square inch. The lighting qualities of the gas are 
shown by means of a number of Welsbach lamps, to 
which it is fed through a pressure regulator, which re- 
duces the gas pressure of 1 pound to the square inch 
required for the furnaces to 4 inches of water pressure. 
This is the first public exhibition made by this com- 
pany, and its plant is certainly an interesting feature 
of the fair. 

The Otto Gas Engine Company, of Philadelphia, show 
four of the justly celebrated Otto engines, the oldest 
type of gas engine to take a successful hold upon the 
public. Seven thousand of these engines are at work 
in England, and one of these shown at the fair is num- 
bered 5,588, showing that over this number have been 
built in the United States. The exhibit comprises 
one 9 horse power horizontal engine, driving a 110 volt 
dynamo; a 25 horse power marine engine; a 36 horse 
power horizontal power engine and a 3^ horse power 
vertical engine. 

The Harting Gas Engine Company call attention to 
the few parts of their machines, rendering them easy 
to operate by the unskilled hands of the amateur. 
The governing is done from the exhaust, and the claim 
of simplicity is certainly borne out by the appearance 
of the 2}4, 1 and % horse power engines exhibited. 

Wietz & Weiss, of New York, show four gas engines, 
ranging from J£ to 8 horse power, which they claim will 
develop a horse power hour on 17 cubic feet of gas, 
and 1 horse power and 2 horse power kerosene engines, 
which are said to burn but 1 pint of oil per horse power 
per hour. A closed oil tank, carrying sufficient oil to 
run the kerosene engine ten hours, is attached to the 
cylinder above the crank chamber. The oil is forced 
into the cylinder through a small tube, and there it is 
vaporized and mixed with the proper quantity of air. 
To control the engine under varying load, the number 
of injections is regulated by a governor connected to 
an eccentric on the main shaft. 

An exhibit worthy of special mention is that of the 
Clauson-Kaas Manufacturing Company, of New York. 
The stall is filled with a varied assortment of the very 
beautiful papier mache' models which are made by this 
company, chiefly for use in the lecture room. The dif- 
ferent departments include models of fruits, vegetables, 
botanical specimens, the anatomy of the human body 



and many other objects. The models are all hand 
painted, and the greatest care is taken to give them 
perfect shape and color. The imitation is carried to 
the point of weighting the objects, and the surface is 
made to give the correct sensations to the touch. This 
reproduction of the " feel" and weight in the case of 
fruits and vegetables is very deceptive, and it is diffi- 
cult to realize that the weighted papier machg potato 
is not the garden-grown article. The most difficult and 
successful modeling is shown in the anatomical depart- 
ment, and the model of the human ear, in which each 
articulated detail is exactly reproduced, is a masterpiece 
of modeling. A curious display of models is that form- 
ing part of the mycological cabinet, which is the name 
given to the imitations of mushrooms and toadstools 
of all continents. The object of this cabinet is to prop- 
agate and enlarge people's knowledge of all edible and 
poisonous mushrooms and toadstools. It is considered 
that the surest way to teach the public what to gather 
and what to let alone is to teach them by means of 
these models and the description that goes with them. 
It may surprise the uninitiated to learn that the col- 
lection includes models of 119 specimens, of which 21 are 
poisonous, 14 suspicious, 24 not edible, the remainder 
— less than one-half of the total — being edible. 

A modest stand, but one that should commend itself 
to every resident of the city that has the welfare of 
the dumb creation at heart, is that containing the 
Hallanan rubber horseshoe pads. The pads are made 
of rubber and canvas, backed with sole leather. They 
are made slightly larger than the horse's foot across 
the quarters, and form part of the shoe. The shoer 
fits the foot and pad with a three-quarter steel shoe of 
uniform thickness, and the space between the pad and 
the foot is filled with tar or oakum. The object of the 
pads is to place the weight of the horse evenly on the 
sole and frog and prevent the jar to the foot. It also 
tends to prevent slipping on smooth pavements or on 
ice-covered ground. It is used by the fire departments 
of New York and Brooklyn, where it is said to give 
good service and it has received the indorsement of 
several societies for the prevention of cruelty to animals. 

One of the best pieces of mechanical construction in 
the Fair is an angular coupling or quarter turn counter- 
shaft, shown by T. R. Almond, of Brooklyn. It is in- 
tended to be used in place of the quarter turn belt or 
miter gears. At the point of intersection of the center 
lines of the two shafts, and at right angles to them, is 
a vertical shaft upon which is a stout sliding sleeve 
provided with two short horizontal arms placed 90 
degrees apart. The arms terminate in steel balls which 
engage sockets on the extremities of two short rocking 
levers which are pivotally attached to the two counter- 
shafts. As the shafts are turned the sleeve on the ver- 
tical shaft has a rotating and sliding motion. The de- 
vice, which is ingenious and well worked out, is said to 
develop less friction and show less wear than the 
more common methods of making quarter turn con- 
nections. The inventor was awarded the John Scott 
medal on the recommendation of the Franklin Insti- 
tute. 

A pair of electric dumbbells are shown by the W. 
and S. Electric Company, of Brooklyn. A small dry 
battery is suspended between the shoulders, and the 
wires are carried to the two dumbbells, where they 
connect with the wire wrapping of the handles. The 
strength of the current is regulated by a switch placed 
on the chest of the user. 

The New York Trade School has contributed an ex- 
hibit of the excellent work turned out by its students, 
which calls for special mention. The question of trade 
schools and apprenticeship is a very live one just now, 
and if any one doubts the value of the instruction 
which is given in technical night schools, he should 
examine this exhibit. The work is shown on boards 
and comprises most of the departments. The work 
done by the class of 1896-97 in blacksmithing is ex- 
ceedingly fine and much of it shows a finish which 
would do credit to a skilled journeyman. There are 
also exhibits of work in stone cutting, sheet metal 
work, steam fitting and plumbing. 

The management have introduced some novel features 
in this year's exhibition, notably the food show and 
the exhibition of fruits and flowers. The latter is 
somewhat limited, but what there is of it is very choice, 
many of the exhibits coming from professional exhibit- 
ors, and from the gardens and conservatories of such 
exhibitors as Cornelius N. Bliss, William Rockefeller, J. 
Loeb and D. Wilson. The field is such a vast and at- 
tractive one that it should soon be possible for the an- 
nual exhibit of fruits and flowers to develop an inde- 
pendent existence. There is sufficient wealth and en- 
thusiasm devoted to floriculture alone in and around 
Greater New York to fill the whole Garden with ex- 
hibits at an annual show. 



Wealth of the Klondike. 

The steamer City of Topeka arrived at Seattle, 
October 11, from Juneau, Alaska, bringing several 
miners from the Klondike regions and $300,000 in gold. 
Among the passengers was John F. Maloney, of Juneau, 
who came out from Dawson City with the Galvin 
party. He stated that the previous accounts of the 
wealth of the Klondike were overestimated. He also 
stated that one claim would produce $1,000,000, and 
that over $2,000,000 would come out of the Klondike 
region this fall. Patrick Galvin, who is recognized as 
one of the bonanza kings of the Klondike and who has 
been engaged in mining for three years, said : " There 
are 461 claims which have been operated sufficiently to 
prove their richness. There are 280 claims staked out, 
but not developed. Taking these claims and figuring 
out their cubic contents and making a conservative 
estimate, I do not see why the output from these claims 
alone should fall short of $50,000,000." 

In a letter from Lake Lindermann a newspaper 
writer says that there is chaos on the Dyea trail. 
Thousands of people are struggling hopelessly on with 
damaged outfits and thousands with no outfits, clothes, 
food, or shelter are beating back against the storm, 
trying to reach Dyea. For eleven days the storm has 
raged, the wind blowing a gale and the rain falling in 
torrents. To the 800 or 900 people cooped up between 
the mountain lakes, high above the timber line, the 
past has been a nightmare. Baking powder is held at 
$5 per pound ; horseshoe nails being 25 cents each. 
One man at Crater Lake went back over the trail and 
gathered up 500 nails from the hoofs of dead horses and 
sold the lot to one man for $65. A stick of dry wood 
the size of a man's arm sold readily for $4, and green 
wood sold at the rate of $1,000 a cord. 



Libraries and Our New Supplement Catalogue. 

It is gratifying to note that our new Supplement 
Catalogue has been eagerly received by the large libra- 
ries of the country and has been placed on their 
shelves as a valuable work of reference. Many of the 
librarians have been so favorably impressed with the 
catalogue that they have wished additional copies for 
various departments of their libraries. 

The librarian of the Wabash College Library says 
it is " An elaborate and most excellent index catalogue." 
The librarian of the Carnegie Library, of Pittsburg, 
says : "This little volume will get so much use in our 
library that we should like another copy, if you could 
spare one." jThe librarian of the Public Library, 
Peoria, 111., says: "We shall find it of great value in 
reference work." The librarian of the Cornell College 
Library, Mount Vernon, la., says : " It will be of much 
help to us in using our back volumes of the Scientific 
American Supplement." 

Copies have been filed in the libraries in different 
departments of the United States government. This 
catalogue is a valuable reference index to a whole sci- 
entific and technical literature, much of which has 
not yet been published in book form. We are still 
able to supply a limited number of cloth-bound copies, 
which are mailed for twenty-five cents. Copies of the 
paper cover edition mailed free to any address in the 

world. 

■»<»>«• 

Explosion of Acetylene Gas. 

While experimenting with acetylene gas in his ma- 
chine]shop],in Rochester, New York, on October 4, Valen- 
tine Long, his brother, Frank Lomr, and Jacob Fas- 
sott, an employe, were injured by an explosion of 
the tank used in making the experiment. Valentine 
Long's skull is,f ractured over his right eye and he lost the 
sight of both his eyes. It is said at the city hospital 
that he will probably die. The other two men are not 
seriously injured. The tank was a strange-looking 
affair, about two and a half feet in diameter and made 
of galvanized iron, with bands of iron running along 
the sides to give it strength. It was placed in Long's 
shop a few days ago by an acetylene company recently 
formed in Rochester, in which Mr. Long was inter- 
ested. At the time of the accident Valentine Long 
was preparing to make a pattern for a new valve that 
is used on the tank. A lighted gas jet that stood 
about three feet above the tank is supposed to have 
ignited the acetylene and caused the explosion. Fas- 
sott had a narrow escape from instant death. A piece 
of the iron from the tank grazed his body, cutting 
off the buttons from his trousers and making a rent 
across the bosom of his shirt. 



A Remedy for Yellow Fever. 

A special cable dispatch to the New York Sun, from 
Montevideo, on October 10, states that Dr. Sanarelli, 
the discoverer of the bacillus of yellow fever, announces 
that he has discovered a curative serum for that dread 
disease. He will shortly publish the results of his expe- 
riments. 



The Steamer Cymric Launched. 

The new White Star Line steamer Cymric was 
launched at the yards of Harland & Wolff, Belfast, on 
October 12. The Cymric is a freight and passenger 
steamer of 12,000 tons and is considerably longer than 
the Georgic, which is the largest of the White Star 
freight steamers now in the New York service. It is 
stated that the White Star Line has contracted for over 
100,000 tons of new steamer property. The Oceanic 
was to have been launched in January, 1898, but, owing 
to the strike in the engineering trade in Great Britain, 
it is possible it may not be launched until May or 
June. 
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A NOVEL HAND CAMERA. 
The remarkable progress that has been made within 
the past few years in the construction of hand cam- 
eras, whereby their cheapness, lightness, compact- 
ness, simplicity and accuracy are some of the predomi- 
nant points, is well exemplified in the camera called 
the Adlake, which is the subject of our illustrations. 

The well known box form of camera is adopted, and 
comprises at the front all of the important essentials 
for good work; as, for example, a lens easily removable 
for cleaning, a set of diaphragms quickly adjusted, a 
very simple yet rapid shutter, easily released, positive 
in its movement and quickly adjustable for time or in- 
stantaneous exposures. There are also the usual two 
finders for taking the picture in a vertical or horizon- 
tal position. On the rear is a space for holding 
twelve remarkably compact and simply construct- 
ed metal plate holders, plainly observable in Fig. 
1 and in detail in Fig. 2. Each plate is exposed 
separately, withdrawn from the box and trans- 
ferred to the rear of the series until all, or as 
many as desired, are exposed, each holder having 
stamped on it a separate number. 

The construction of the plate holder and mode 
of operation will be observed in Fig. 2. Two 
vertical grooves in the box on each side hold a 
metal plate holder frame having a small recess cut 
out in each side, as will be noticed by a black space 
in the upper part of Fig. 2. The thin metal plate 
holder, just, thick enough to hold one glass plate, 
provided with a hinge side, the latter having on 
its upper edge and outer corners light wire clamp- 
ing or locking springs, is pushed down in the 
metal plate holder frame just described. Justin 
front of the frame are two skeleton fingers, having 
at their upper ends curved portions which fit into 
the black recess shown in the plato holder frame, 
and are attached to the axis of a revolving shaft at 
the bottom, at the end of which is also a push crank 
projecting through the box, the knob being seen in 
Fig. 1, on the side. To make an exposure the finger 
frame is turned into a vertical position until it fits 
snugly into the plate holder frame. The plate holder 
is then inserted, which brings the corner projecting 
clamping wires into the curved ends of the finger frame. 
The cover of the box is shut, then the knob on the out- 
side is pushed down. This carries forward the finger 
frame downward in the arc of a circle which takes with 
it the door of the plate holder, leaving the latter in a 
horizontal position on the bottom of the camera. After 
the exposure is made the knob is pushed up tightly, 
which closes the door of the holder, it being secured by 
the three wire clamping springs The cover of the 
camera is opened, the plate holder removed and an- 
other plate inserted. The plate holder is made with a 
thin rabbet edge, in which the edge of the plate holder 
door, or side, fits and excludes all light. 

Referring to the mechanism of the shutter, Fig. 3, it 
will be noticed that the shutter is of the ordinary oscil- 
lating fan-shaped type, having an elongated aperture, 
working on a pivot from one side to the other in oppo- 
site directions, and that a very small movement just 
below its axis produces rapid movement 
above. To this portion is attached a 
link secured to the lower end of a long 
swinging vertical arm, or lever, pivoted 
at the top, seen on the left. A rapid move- 
ment of this lever near its fulcrum will give 
an extremely rapid motion to the shutter. 
Behind this lever will be seen the pivoted 
black operating swinging lever, on the 
end of which is secured the operating os- 
cillating spring, having one end attached 
to the long vertical lever not far from the 
fulcrum. 

When the operating lever is pushed in 
one direction by the knob on the outside 
the spring is partly rotated until its center 
is above the attached end, causing the 
shutter lever to be suddenly pushed in 
the opposite direction, giving a corres- 
ponding rapid movement to the shutter. 
Pushing the operating lever in the oppo- 
site direction makes the spring carry the 
long lever to the other side. In this way 
a slight side pressure on the push button 
quickly operates the shutter without a 
jar or difficulty. A second pivoted lever 
(shown at the right. Fig. 3) pivoted at the bottom, to 
the axis of which is a flat spring, has a horizontal arm 
projecting from its center which engages with a like 
short arm projecting from the shutter proper. It may 
be called a time lever. When the button on the out- 
side is pushed toward the lens, the arm on the lever 
engages the arm on the shutter and stops its move- 
ment, leaving the aperture open for time exposures. 
When pushed away from the lens, the lever releases 
the shutter and allows the latter to close. 

Above the shutter and working just behind the lens 
will be observed a star-shaped diaphragm plate turn- 
ing around its center and having three different aper 
tures. On the surface of the plate are slight indents, 
Which engage in the end of the horizontal flat locking 



springs. The diaphragm plate is attached on the front 
to a rotating ring surrounding the finder lens, and is 
thus rotated from the outside to whatever working 
aperture is desired. 

Convenient strap rings are attached to the handle of 
the camera for carrying it over the shoulder or on a 
bicycle. Pictures we have seen made with it are clear 
cut and distinct, showing that its cheapness is no bar 
to the production of good work. 

Its simplicity and certainty of working are its sali- 
ent features, while at the same time its strength of 
structure is such as to permit of rough handling with- 
out detriment. 

The camera is manufactured by the Adams & West- 




THE ADLAKE HAND CAMERA. 

lakR Company, 108 Ontario Street, Chicago, 111., from 
whom further particulars may be had. 

♦ • • » ♦ 

Kite Experiments at Night. 

Mr. William A. Eddy recently tried some interesting 
experiments with kites at night. The first of these 
was a thermometer ascension. Three six foot kites 
were sent up bearing with them a self-registering ther- 
mometer which was to ascertain the temperature of 
the upper air. The thermometer's place on the kite 
string was indicated by a red lantern, and its altitude 
of 1,167 feet was calculated by triangnlation on a base 
line of 525 feet. When the thermometer was sent aloft 
the temperature of the earth was 50 degrees. It was 
48 degrees on the ground an hour later when the ther- 
mometer was hauled down, and the register showed 
that the minimum temperature of upper air was 46 
degrees. The second ascension was made a few minutes 
later. The thermometer was raised to a height of 1,530 
feet and left there ten minutes, and when it was drawn 
down it registered 47 degrees, while the ground tem- 




THE PLATE HOLDER DEVICE. 



THE SHUTTER 



perature was 44 degrees. The minimum temperature 
registered in the highest strata was 43 degrees. Mr. 
Eddy and his associates next raised a triangular re- 
flector, 24 by 5 inches, covered with silver paper, to 
watch its operation in the light of a full moon and see 
what it would do with the rays. One of Mr. Eddy's 
associates went to a point a quarter of a mile distant, 
and from there could plainly see the reflector, although 
at first it was difficult to distinguish it from the stars. 



A company has been organized at Seattle, Washing- 
ton, to develop the coal and oil fields recently dis- 
covered in Alaska, some 350 miles west of Juneau. 
Thirty thousand feet of piping has been ordered for 
this purpose from the Pittsburg district. 



THE STEEL PIPE AND TUBE INDUSTRY. 
I. — THE MANUFACTURE OF THE PIG IRON. 

The manufacture of pipe and tubing is one of those 
branches of the iron industry that have been slow to 
discard puddled iron in favor of Bessemer steel as the 
raw material of manufacture. This reluctance to use the 
new material has been due to the difficulty in producing 
lap and butt welded steej pipe that would be as strong 
at the weld as in the body of the pipe, and it is unde- 
niable that the earlier attempts were marked by re- 
peated failure. The obvious advantages of strength 
and smaller cost in the use of steel were so great, how- 
ever, as to stimulate the manufacturers to an earnest 
| study of the problem, and of late years it has been so 
com pletely sol ved that welded steel pipe and tubing 
can now be made, and is made, thatshowsa larger 
percentage of strength at the weld than at any 
other point. It has been found that to procure a 
perfectly reliable weld a special grade of steel 
must be used, and that the chemical composition 
of the pig iron itself must be made the subject 
of careful study. Under the old system the manu- 
facturers of steel tubing were apt to purchase their 
raw material in the shape of pig iron with very 
little, if any, regard to its composition ; whereas it 
is now the practice of the best manufacturers to 
exercise the greatest care in the selection and 
mixture of the pig before it is melted down for 
treatment in the converters. 

The National Tube Works Company, whose 
plant is the largest and most representative in 
the world, attach much importance to this branch 
of the manufacture, and they make every ton of 
pig that goes to their steel plant in their own blast 
furnaces. Every lot of pig that is cast is carefully 
analyzed and its composition recorded, and when 
the cupolas at the steel plant are charged the 
pig is selected from various casts with reference to 
its chemical composition, so that the molten cast 
iron as it is poured into the converters shall have 
the desired chemical proportions. 
Before entering into a detailed description of the 
blast furnaces, it may be mentioned that the National 
Tube Works Company, whose plant has grown to such 
vast proportions, was formed in Boston in 1865, and is, 
therefore, thirty-two years old. It made a modest be- 
ginning at its present location, McKeesport, Pa., in 1872, 
with a pipe mill which employed two hundred men. 
The company at that time merely rolled the " skelp " 
(as the plates from which the pipe is made are called) 
into pipe, buying the skelp in the open market. In 
order to render themselves independent of the market 
and secure a more reliable material, they built in 1879 
their own puddling furnaces and rolling mills. Shortly 
after this a forge was added, together with Swedish 
refineries and " knobbling" fires for the manufacture 
of the charcoal iron, of which the company's locomo- 
tive boiler tubes are made. The present steel plant was 
erected in 1893, and there is at present an entirely new 
plant in the course of erection for the manufacture of 
cold-drawn seamless tubing. 

Thus has been built up the present vast establish- 
ment, which can claim to be not only the 
largest tube works in the world, but also 
one of the largest steel works of any kind 
in this country. Those of our readers 
who have never had an opportunity to 
visit a works of this magnitude can form 
some idea of its size from the following 
statistics : The combined steel plant and 
rolling mills cover an area of 90 acres and 
give steady employment to an army of 
7,000 men. The raw material brought 
into the works and consumed every day 
averages 1,000 tons of ore, 1,500 tons of 
coal, 700 tons of coke and 300 tons of lime, 
stone, not to mention other material in 
lesser quantities. For the intershipment 
of material within the works there are 
12J^ miles of standard gage track and one 
mile of narrow gage. The rolling stock 
of this system of railroads consists of 350 
cars and 11 locomotives, the latter vary- 
ing in size from the smallest of their kind 
up to machines of 75 tons weight. The 
total output of tubular goods for the year 
is 200,000 tons. 
The raw material — coke, limestone and 
iron ore — is brought into the works on cars and run up 
onto raised trestles, from which it is dumped into long 
rows of bins. From these it is drawn off, as will be ex- 
plained later, for charging the blast furnaces. The plant 
contains two blast furnaces, known as the Monongahela 
furnaces, of the latest type, with a capacity of about 
700 tons per 24 hours. These furnaces, with the eleva- 
tors for raising the ore, coke, etc., to the charging 
platform, the hot blast stoves and the foundry in 
which the pig iron is cast, are shown on the front page 
engraving. Each furnace consists of a massive cylin- 
drical structure of brick and steel 80 feet in height and 
of varying diameter. At its mouth it has an internal 
diameter of 16 feet, and it increases in the first 60 feet 
of its depth to a diameter of 20 feet, the taper being 
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given to allow of an easy descent of the material. 
The walls are 3 feet in thickness, and the greater part 
of their weight is carried upon a circular row of massive 
cast iron columns, which bear against heavy steel 
girders placed beneath an offset formed in the wall 
at this point. From here to the level of the blast 
tuyeres the furnace tapers to a diameter of 12 feet, 
and this diameter is maintained to the bottom of the 
furnace, 8 feet below the tuyeres. The massive walls 
are built of brick, with an outer casing of sheet iron 
and an inner lining of firebrick. It will thus be seen 
that a modern blast furnace presents the appearance 
of sections of two hollow truncated cones, placed base 
to base and terminating in a cylindrical chamber or 
basin. The upper portion is known as the " shaft " or 
'• body," the lower portion as the " boshes,'' and below 
this is the " hearth " or "crucible," in which the molten 
cast iron collects. The boshes, it will be seen, lie just 
above the tuyeres, and as the material which they 
contain is exposed to the fierce blast of the furnace, 
the walls at this point are provided with hollow bronze 
castings built into the brickwork, through which a 
stream of cold water is constantly circulated. These 
extend completely around the boshes and penetrate 
the wall to within a few inches of its inner surface. At 
the bottom of the boshes the wall is pierced by seven 
tuyeres through which the hot blast is introduced. 

In the earlier blast furnaces the hot gases were al- 
lowed to escape at the mouth of the furnace, from 
which great masses of flame issued continuously and 
gave that weird and brilliant night effect for which 
the iron manufacturing districts were formerly noted. 
This was, of course, an extremely wasteful practice, 
thousands of dollars' worth of fuel being recklessly 
burnt away to no purpose. To-day the mouth of every 
furnace is closed by a massive cast iron cup and cone 
arrangement, which is only opened when a fresh charge 
is to be lowered into the furnace. The cup is a mas- 
sive casting, which rests upon the inner edge of the 
wall and extends down into the furnace month. The 
cone is suspended within the cup, its lower edge being 
of larger diameter than the cup, so that when it is 
drawn up it completely closes the opening. 

On one side of the furnace, just below the hopper, is 
a flue opening, through which the gases escape down a 
large riveted steel pipe to a dust collector, where the cind- 
ers and all solid particles remain and are taken out from 
time to time through a chute at the bottom. The gases 
are then utilized for two different purposes. Part of them 
is led to the Cowper hot blast stoves, where it heats the 
blast on its way from the blowers to the furnace, and 
part is conducted to the batteries of boilers, shown in 
Fig. 2, where it is utilized in raising steam for the blow- 
ing engines. 

The Cowper stoves, of which there are seven, stand in 
a line opposite the furnaces. Each stove is a cylindrical 
wrought iron tower 20 feet in diameter and 79 feet 6 
inches in height. It is closed by a dome-shaped roof, 
and the whole interior is lined with fire brick. On the 
side next the furnaces is a large vertical flue into which 
the furnace gases pass by a valve at the bottom. The 
body of the stove is taken up by a mass of fire brick 
pierced with innumerable small, vertical flues, extend- 
ing from top to bottom and open at each end. The 
hot gases are ignited on entering the base of the large 
flue by admitting air through a valve, and the hot 
products pass up the main flue and down through the 
mass of fire brick, finally escaping to the large steel 
chimney, which stands between the furnaces. When 
the interior of the stove has been heated to a proper 
temperature, the gases are shut off and turned into 
the next stove. The cold blast from the blowers is 
now turned on at the bottom of the stove and passes 
up through the brickwork, from which it absorbs the 
heat, finally passing down the main flue, from which 
it is led to the circular blast main which surrounds the 
furnace just above the tuyeres. By the time it leaves 
the stoves the air is heated to from 1,300° to 1,400° Fah- 
renheit, the difference between this and the cold blast 
representing heat saved from the gases and restored to 
the furnaces. 

The gases that are not used in the hot blast stoves 
are carried in large riveted pipes to the boiler house, of 
which we give an interior view, Fig. 2. Down each 
side of the room are arranged sixteen two-flue boilers, 
each of which is 54 inches diameter and 30 feet long. 
There are also four 250 horse power double deck water 
tube boilers in two batteries, making thirty-six boilers 
in all. All of these are fired with the furnace waste 
gas, which is distributed by the large pipes which ex- 
tend through the boiler house near the roof From the 
main pipe it is led down beneath the foot plates, and 
there controlled by valves which admit it to the burn- 
ers, which will be noticed curving over from the floor to 
the furnace front. Here the air necessary for combus- 
tion is admitted, and the gases are burnt in the fire 
box. The supply of gas is controlled by means of a 
rack and lever, which serves to slide the burner to and 
from the furnace and increase or reduce the opening 
by which the gas enters it. 

After passing down through the long line of boilers 
one is prepared to find an imposing display of motive 
machinery in the engine house — and it is indeed a truly 



impressive sight that meets the eye. The blowing en- 
gines, one of which is shown in Fig. 1, are all gathered 
under one roof, and together they aggregate a total 
of nearly 5,000 horse power. On one side of the room 
is a group of five Allis-Corliss condensing blowing en- 
gines with 42 inch steam cylinders, 84 inch air cylinders, 
and a common stroke of 5 feet. Each engine develops 
700 horse power, and each is provided with its own con- 
densing pump. There is also a very handsome com- 
pound condensing blowing engine, of which we give an 
illustration, with a 40 inch high pressure and 76 inch low 
pressure cylinder, andtwoair cylinders 76 inches in dia- 
meter, the stroke being 5 feet. This engine develops 
1,434 indicated horse power, and with the other engines 
brings the total up to close upon 5,000 horse power. 

The 2,000 tons of limestone, coke and ore which are 
consumed daily by the furnaces are brought into the 
works by the train load. The cars are run up onto 
trestles, from which their contents are dumped into 
long rows of bins. Our illustration, Fig. 5, shows the 
chutes at the bottom of the ore bins, which latter are 
ranged down the long shed which is seen to the left in 
the front page engraving. The "burden," as the mix- 
ture of ore, limestone and coke with which the furnace 
is charged is called, is made up according to the grade 
of iron which it is desired to produce. It is taken from 
the bins in iron trucks in the proper portions, and 
wheeled to the large elewators shown in the engraving, 
which lift it in the trucks to the charging platform at 
the mouth of the furnace. Here it is dumped into the 
hopper, and as soon as the latter is filled, the cone is 
lowered, permitting the charge to fall into the furnace. 
The furnace is kept constantly filled with burden, and 
when it is once started it is kept burning continuously, 
the solids descending and the gases rising to be carried 
off by the flue. If we could look into and note the con- 




TBANSVEBSE SECTION THBOUGH COWPER HOT 
BLAST STOVE. 

dition of the contents, we should find at the top a layer 
several feet thick of raw materials, the temperature of 
which was about 500°. Below this would be a few feet 
in which the ore was somewhat reduced by carbon. In 
the next layer, at a temperature of 1,000°, thelimestone 
would be found decomposed into lime and carbonic 
acid. Below this would be a wider belt at from 1,500 
to 1,700 degrees temperature, where the iron, now re- 
duced from the ore, would be taking up the carbon to 
form cast iron. A little lower down oxides, such as 
silica and phosphoric acid, are reduced, the silicon and 
phosphorus combining with the iron. Within the 
boshes the iron is completely melted, as is also the slag 
which results from the combination of the fluid with 
the various impurities. The molten mass finally collects 
in the hearth, the slag being on the top, and the heavier 
iron at the bottom. The slag is drawn off through an 
opening at the top of the hearth, and the cast iron is 
tapped through a narrow slit near the bottom. The. 
illustration No. 3 is taken from the interior of the foun- 
dry in which the pigs arecast. In the foreground is seen 
the base of one of the great furnaces The large circu- 
lar pipe which surrounds it is the hot blast main, from 
which the seven smaller pipes lead to the tuyeres be- 
low. On one side is seen the trough through which 
the slag is drawn off, and on the other side the molten 
iron is being drawn off, through the tap hole. The cast 
takes place six times a day, and the total output of the 
two furnaces is about 700 tons per day. The sand is 
prepared by forming parallel lines of moulds which 
connect with the central channel down which the 
molten iron flows. The tap hole is opened by breaking 
away the clay with which it is closed, and the metal 
flows at a white heat down to the end of the main chan- 
nel, where it spreads right and left into the moulds. 
The filling commences at the extreme end and finishes 
at the furnace. 

When the cast has cooled off sufficiently to be han- 
dled, the pigs are broken loose and laid across each 
other in a position convenient for handling by the 
man who carries the heavy pair of tongs. (See Fig. 4.) 



They are then lifted, oneat a time, by a gang of power- 
ful and well-muscled men, who carry them through the 
open archway at the side of the foundry and load them 
into cars on which they are hauled to the steel-making 
department. 

We reserve the description of this department for a 
later issue. 

♦ < » » » 

OT„ de morgan's Last Discovery In Egypt. 

We may give a fuller account of 4 discoveries which we 
mentioned briefly a few weeks since, says The Independ- 
ent, made in theNile Valley by M. de Morgan, Director- 
General of Antiquities of the Egyptian government. 
The most important of these discoveries is an extensive 
tomb which appears to be the most ancient yet un- 
earthed in Egypt. M. de Morgan began his investiga- 
tions in that portion of the Nile Valley formed by the 
bend in the Nile between Thebes and Abydos, where he 
brought to light many of the oldest records belonging 
to early Egyptian history that have yet been found. 

The first notable discoveries were a number of an- 
cient flint arrowheads, and other implements in the 
shape of indented flint blades, which had probably 
been used as saws and sickles. All of these evidently 
belonged to a period considerably antedating the time 
of the fourth dynasty. It is thought that the sickles 
date from even the first dynasty, for the reason that 
wheat is believed by historians to have grown wild in 
Egypt at that time, and that these implements were 
evidently used for harvesting this wild cereal. M. de 
Morgan also found evidences that these ancient people 
had a religion of their own, which he believes to have 
been a sort of fetichism, as he can in no other way 
explain the curious images, the slate figures of fishes, 
birds and turtles which he dug up. He says : 

"These figurines must have belonged either to the 
first dynasty or to a race and period preceding it, as I 
have found them only in these autochthon places." 

He adds that in no other tomb of the ancient empire 
that has been discovered have any fragments of this 
kind been found. 

Continuing his study of the ground, M. de Morgan 
made his way along the valley until he reached a point 
near Negada, where an extraordinary mound attracted 
his attention. Excavations were begun at the base of 
the mound, and revealed the existence of a huge quad- 
rangular-shaped tomb, which the explorers believed to 
be- intact. One of the solid sides of the tomb was 
pierced, and an opening made the size of a large door- 
way. On entering the tomb it was found that various 
galleries extended at different angles, and long pas- 
sageways with rows of carved columns descended into 
subterranean chambers. From top to bottom the 
walls were covered with hieroglyphic inscriptions and 
with figures of men and animals cut deeply into the 
surfaces. Warriors in bass-relief, different from any- 
thing seen in other tombs, and images of children, 
kneeling as if in fear, appeared here and there on the 
sides of the passageway. 

The main gallery led into a series of twenty-one 
rooms, each containing many objects, such as pieces 
of furniture of different designs, fragments of bronze 
statues and a quantity of broken vases. In the cen- 
ter of each room were placed sarcophagi, containing 
the mummified remains of the dead. The vases were 
cut out of alabaster, rock crystal, quartz and a sub- 
stance resembling obsidian, and were carved with 
peculiar designs. A large central room contained a 
single sarcophagus, resting upon a pedestal of solid 
rock. Around it, crudely carved in ivory, were forms 
of fishes and dogs ; and near the feet were the remains 
of what appeared to be a mammoth lion, made of 
countless pieces of ivory put together. At the head of 
the sarcophagus and facing it was a life size statue of a 
man, carved in wood. The sides of the room were 
covered with inscriptions of a period so remote that 
interpretation was impossible. The explorers opened 
the sarcophagus, and found an inner mummy case, 
covered with hieroglyphics. The sarcophagus was 
then closed and sealed, and prepared for removal to 
the museum at Gizeh, where the body will be carefully 
unwrapped. The sarcophagi in the other rooms, all 
of which were supposed to contain the bodies of royal 
persons, were also removed to the museum, where they 
will be opened. In all the rooms, M. de Morgan found 
large urns tightly closed and having on top what is 
known as a " banner name," or the seal of the king— 
a conclusive proof of the great antiquity of the tomb. 
These, as well as all the fragments and other loose 
objects, were carried to the museum. 

The ceilings of the passageways and rooms were lined 
with what appeared to be sun-dried bricks of coarse 
workmanship, while the pavements of the floors were 
of granite. In many places the walls were in such 
a crumbled condition that large portions of the in- 
scriptions had become obliterated. The royal names 
upon the sarcophagi consisted of a few signs ; and, 
instead of being written in cartouches, were inscribed 
in a square similar to the " banner name " on the vases. 
The seals on the vases in the king's chamber were 
made from a cylinder, and not from a scarab, according 
to the Egyptian fashion, as found in other royal tombs. 
Everything bore evidences of the most remote age. 
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Correspondence. 



A Needed Patent Office Reform. 

To the Editor of the Scientific American : 

In your valued issue of the second instant you pre- 
sent an article on the " Proposed Amendments to Our 
Patent Laws." 

In addition to the propositions of the National Asso- 
ciation of Manufacturers of America, I desire to call 
your attention to an inconsistency in the present work- 
ing of the Patent Office which forms a sufficient griev- 
ance for another amendment. 

The injustice (and it is nothing less) to which I refer is 
the unnecessary time and delay consumed in getting an 
application for a patent through the Patent Office. 

With a surplus of $300,000 accumulated during the 
past year, and a total surplus to its credit of more than 
$5,000,000, it would seem there is no excuse for sub- 
mitting inventors to such long delays as is now the 
case in the examination of applications ; especially, on 
the ground that the office is overworked, or that the 
force of examiners is insufficient to cope with the vast 
amount of business pouring into that office each day. 

If more examiners are necessary to the proper dis- 
patch of business, there is nothing to prevent the dou- 
bling or trebling of the present force, in the light of the 
resources at hand. 

The writer has a number of applications for patents 
now before the Patent Office, and when he is told re- 
specting one set of papers that this particular applica- 
tion " will come up for examination in about four 
months from the date of filing," it seems an absurd pro- 
position for a government institution to make, which 
exists for and is backed and supported by an army of 
inventors, whose fees have enabled the office to pile up 
an unheard of surplus over and above its expenses. 

Four months before one's application can reach an 
official examination ! This is almost an insult to the 
inventive age, and certainly leads to the conclusion 
that there is large room for a grand reformation along 
this line, and that it is high time some action were 
taken looking to the correction of this evil and a bet- 
terment of this branch of our patent service. 

In patent practice the great desideratum is the ut- 
most dispatch consistent with absolute accuracy, and 
there is no reason why the United States Patent Office 
should not be so skillfully equipped as to be able to 
pass on each and every application in at least two weeks 
after the date of filing thereof. 

To compel an inventor to wait four months or more, 
before he can know what the outcome of his applica- 
tion is to be, serves to tie his hands, and prevent him 
from marketing what might prove a valuable inven- 
tion, and at the same time keeps out of his possession 
funds which are absolutely necessary to his work and 
welfare. 

Were every inventor a manufacturer, then the time 
consumed in passing upon these applications would 
not so materially affect him, for he could manufacture 
his invention with the usual "Patent applied for" 
stamped thereon, and patiently wait the pleasure of the 
Patent Office ; but when, as is now the case, inventors 
are dependent upon manufacturers, it is impossible to 
dispose of a patent which the Patent Office has not as 
yet granted ; and as money is what the inventor needs, 
he is unjustly compelled to wait until the insufficient 
force of the Patent Office reaches and passes upon his 
application. 

Unless some reform is inaugurated to correct this 
grievance, what is to be expected of the future, when 
the accumulation of applications at this date has put 
the examiners four months or more behind in their 
work 1 How does the office expect to cope with invent- 
ive expansion, if they find themselves handicapped 
with work at this stage? And why is that $5,000,000 
surplus lying idle, when it might be expended in sup- 
porting an increased force of examiners, and thus facili- 
tate the work of examination 1 

If the National Association of Manufacturers of 
America are seeking amendments to the patent laws 
of this country, they would do well to incorporate the 
above in their repertoire, and thus bring about a badly 
needed reform. William E. Heath. 

Baltimore, October 9, 1807. 



operation of many manufacturers already assured, 
will count for much toward making this a more com- 
plete demonstration of all the applications of electricity 
and its branches than was possible in the first exhibi- 
tion in 1896. 



THE COLOR CHANGES IN LIZARDS. 

BY C. F. HOLDER, PASADENA, CAL. 

The chameleon of eastern countries has attained a 
world-wide reputation for its wonderful faculty of 
changing color. In America we have a lizard, shown 
in the accompanying illustration, which is, if not so re- 
markable, one of the most interesting of this group of 
animals. Anolis principalis is best and most familiarly 
known in Florida and some of the Southern States, 
where it darts about among the vines and other vege- 
tation, mimicking the dark green verdure and present- 
ing a really wonderful illustration of this singular 
phase of nature. 

At one time I possessed several specimens of the 
anolis, and endeavored, with poor success, to introduce 
these little animals into Southern California, hoping 
that they would adapt themselves to the conditions 
which prevail here, but my lizards simply became pets 
and apparently preferred the house, where they were 
provided with flies and other delicacies. These little 
creatures were about five inches in length, of a general 
dark green hue shading to gray, assimilating the 
various objects upon which they rested slowly but 




Electrical Show— Madison Square Garden Selected 
for the Second Exhibition. 

Another electrical show has been planned for New 
York. Indications are it will be larger than the first, 
and for that reason the management lately signed a 
lease for Madison Square Garden for the month of May, 
1898. 

The exhibition company was incorporated in Albany 
last week. The officers are : C. O. Baker, Jr., president; 
F. W. Roebling, vice president ; George F. Porter, 
secretary and treasurer, who, with L. F. Requa, C. H. 
Lieb, H. H. Harrison and J. W. Godfrey, compose the 
board of directors. Mr. M. Nathan, the general super- 
intendent of the last show, will have the management 
of this. 

The new electrical inventions and improvements de- 
veloped since the last show, and the interest and co- 



AMEBICAN CHAMELEON (ANOLIS PRINCIPALIS). 

very decidedly. I arranged several little corrals, one 
with a white base, another with a gray, another with a 
green, and changed the occupants about. In ten or 
fifteen minutes they very materially would adapt 
themselves to the new tint, though they never became 
white, the change then being merely a fading out of all 
lines, leaving the body a faint gray. At night they 
became a beautiful green, which may be considered 
their normal color. The changes made in confinement 
I am confident were not so rapid as those when the 
lizards were in their native Florida, where moisture 
and hot days and nights gave them the exact tempera- 
ture necessary for their best display. 

There is something mysterious and even uncanny in 
watching the change of color. When placed upon a 
green twig the little creature would immediately draw 
itself out, extend its front and hind legs at full length 
and become to all intents a part of the twig or branch, 
so that it was difficult to distinguish it. Meanwhile 
the mysterious blush of green was deepening and steal- 
ing over its back and sides, making the resemblance 
still more striking. The natural assumption of one 
who had given the subject no especial attention might 
be that the anolis had glanced around, and perceiving 
that it was presenting a contrast not favorable to its 
personal safety, had assumed a color more protective. 
In other words, that there was some intelligent act as- 
sociated with the change. When the little creature 
was blindfolded it assumed the same tint as at night, 
and did not change when placed upon the most strik- 
ing colors, showing that the eye was the involuntary 



medium by which the different tints were obtained. 
The act of adaptation is perfectly involuntary, or made 
without the knowledge of the animal, being the effect 
which certain colors have upon the pigment cells of the 
animal. At least this is the generally accepted explana- 
tion, and the experiments which have been made with 
blind animals seem to show beyond question that the 
eye is the medium. 

These peculiar changes, which are so well known in 
fishes and reptiles, can be understood by glancing 
at the pigment cells of a frog. The skin is seen to 
consist of two portions, the cutis and epidermis, the lat- 
ter apparently being made up of cells. The cutis has 
large cavities among the nerves, which are commonly 
filled with pigment and are very sensitive, contracting 
and expanding in a remakable way. The pigment cells 
are called chromatophores, and vary in color in differ- 
ent animals and in the parts of each animal, and may 
be red, brown, green, yellow, black or various shades. 
The color" of the chromatophores appears to change 
during contraction or expansion and constitutes a 
most complicated and delicate study. Thus, in a little 
fish (Gobius Ruthensparri), Heincke, the German na- 
turalist, while watching its yellow pigment cells, saw 
them gradually expand and become black. 

These cells are distributed all over the body with 
more or less regularity, and upon their contraction and 
expansion depends the prevailing color of the animal. 
Thus, if the pigment cells or chromatophores expand, 
the prevailing color will become black and the very 
light spots in the animal dull. On the other hand, if 
they contract, a reverse effect obtains. Exactly how 
these wonderful changes in all animals which adapt 
themselves to their environment are produced is not 
known, but it is assumed that certain colors through 
the medium of the optic nerve produce contraction or 
expansion, and the result is a protective tint or one 
which assimilates that upon which the animal is rest- 
ing. The eye receives thestimulus or impression, which 
passes from the optic nerve to the sympathetic nerve, 
so reaching the various series of chromatophores. 
Thus, when a flounder is taken from the sandy bot- 
tom and placed on a black bottom, it at once grows 
darker ; in other words, the color of the bottom has 
in the manner described caused a relaxation of the 
chromatophores, and the brown and orange colored 
ones have turned black or dark, thus aiding in the 
protection of the animal — a protection at once re- 
markable and interesting. Among the flounders this 
is very marked. In the octopus I have produced 
almost instant changes, waves of color being seen to 
pass over the animal. This is especially noticeable in 
the littlesquidcranchia,while the larger squids are mar- 
velous illustrations of this faculty. The dolphin, so 
common in the Atlantic, is well known for its wonderful 
changes, not necessarily protective. 

The little Florida anolis is easily domesticated, and 
two specimens kept by me became interesting pets, 
crawling about without the slightest fear ; seeking the 
snug shelter of the binding of a book in cool weather, 
coming out to bask in the hot sunshine, showing them- 
selves to be perfect thermometers. 

It is doubtful if the anolis would thrive in Southern 
California as the nights are often very cool. All through 
the winter here all the reptiles enter what is known as 
a winter sleep or partial hibernation. At half past four, 
or as soon as the direct rays of the sun begin to be 
missed, the lizards leave the rock heaps where they 
have been sunning themselves, and crawl into the crev- 
ices and into holes in the ground, stretch out their 
limbs to the rear, stiffen, and enter what is apparently 
complete hibernation ; but, as the sun rises the follow- 
ing day, they are warmed into life again and renew all 
their activity. 



Automatic Coupler Law, 

The Chicago and Alton Railroad and other roads 
recently filed petitions with the Interstate Commerce 
Commission asking for extension of time within which 
their cars, under the act of March 2, 1893, are required 
to be equipped with the automatic couplers and 
power or train brakes, the time fixed by the act being 
January 1, 1898. The commission has made an order 
fixing the hearing of such petitions for Wednesday, 
December 1. 

The commission has also ordered that any railroad 
filing application for extension shall also make, on or 
before November 20, 1897, a statement under oath of 
the number of freight cars owned and the number of 
freight cars which will be equipped with automatic 
couplers and the number which will be equipped with 
power or train brakes by December 1, 1897, and the 
number of freight cars which have been equipped with 
automatic couplers and the number which have been 
equipped with power or train brakes each calendar 
year since the act went into effect. 



Airship Crosses to France. 

Cablegrams from France state that the balloon of 
Charles Pollock, who started from Eastbourne, Eng- 
land, October 12, across the Channel, descended safely 
near Domart, fourteen miles northwest of Amiens. 
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The Effect of Great Cold on Animalcules, 
Worms, Insects and Other Animals. 

BY JAMES WEIR, JR., M.D. 

That certain animalcules, worms, insects and other 
animals can and do experience no appreciable harm 
when subjected to extremely low degrees of tempera- 
ture, the following experiments and observations 
would, unquestionably, indicate. 

Until, comparatively speaking, a few years ago, 
freezing was considered to be absolutely fatal to all 
forms of animal and vegetable life. So universal was 
this belief that contaminated and filthy water was 
thought, by both scientist and layman, to be rendered 
potable after it had been subjected to great cold. 
Some ten or fifteen years ago, however, several severe 
epidemics of typhoid fever were traced directly to the 
use of ice which had been taken from ponds into which 
there flowed surface drainage. This observation occa- 
sioned an entirely new opinion to be formed. 

In 1889, I subjected various cultivations of the spe- 
cific germs of tuberculosis, typhoid fever, cholera and 
anthrax, by artificial means, to degrees of tempera- 
ture far below any degree of cold that ever occurs 
naturally. These colonies were in bouillon, agar agar, 
and other culture media and were, therefore, easily 
studied. When the media containing germ colonies 
were gradually thawed out and then submitted to mi- 
croscopic examination, no appreciable change in the 
various microbes was to be observed. When minute 
portions of these colonies were transferred to fresh cul- 
ture media, the germs immediately began to increase 
and multiply, thus showing that they had not been 
killed or even injured by the intense cold to which 
they had been subjected. It is claimed that the germs 
of yellow fever and kindred diseases are destroyed by 
cold. If this is true (and I have no reason to think 
that it is not), this fact goes far toward demonstrating 
the truthfulness of a proposition which I have long ad- 
vocated, namely, that there are two kinds of microbes 
— the animal and the vegetable. It has long been 
known that intense cold is fatal to many organisms 
known to be vegetable, while, on the other hand, 
none of the microscopic animalcules are killed by the 
process of freezing alone. 

Infusorians appear to be uninjured by great cold, 
even when it lasts for weeks at a time. An experiment, 
and one easily performed, will demonstrate to any one 
the truthfulness of this assertion. 

Let the observer satisfy himself that the pond or ditch 
froin which he wishes to take the ice necessary for this 
experiment contains the infusorian, say the " slipper 
animalcule" (Paramoecium); this he can do in October 
or November. Then, in the depths of winter, when 
the ice is thick on the ditch, after a hard and long-con- 
tinued freeze, let him take a small piece of the ice (a 
portion containing confervoid growths will be neces- 
sary, as this particular infusorian seeks shelter there- 
on), gradually thaw it out, and then place a drop 
of the water or a bit of conferva beneath the object 
glass of his microscope. He will soon discover paramae- 
cia full of life, and absolutely unaffected by their so- 
journ in their ice envelope. 

Vorticellse or " bell animalcules," so called from their 
bell-iike shape, draw in their cilia and shrink upon or 
coil their stalks just before the water becomes con- 
gealed. This interesting performance can easily be ob- 
served if a colony of these animalcules is watched on 
the stage of a microscope. This observation, to be 
successful, must be carried out in a room whose tem- 
perature is about 18' F. A fragment of duckweed, 
alga, or any pond weed known to be inhabited by 
vorticell* should be placed in a drop of water beneath 
the object glass. The stage and glass slide will rapidly 
become cold. Finally, the drop of water will freeze, but, 
just before congelation takes place, the vorticell* will 
draw in their cilia, coil their stalks and sink to rest on 
the weed. If the slide be carried into a warm room and 
the drop gradually melted, the little creatures will soon 
begin to erect themselves on their stalks and to move 
their cilia in the act of feeding. A certain rhythmical 
pulsing of the umbrella (nectocalyx) of a medusa or 
jelly fish can be noticed as the creature swims in the 
water. This pulsing varies in frequency according to 
circumstances. When medusae are placed in water 
whose temperature is being gradually lowered, at first 
this rhythmical motion will be accelerated. I have 
seen the nectocalyx under such circumstances pulsate 
so rapidly that its movements could hardly be counted. 
Gradually, however, as the water neared the freezing 
point, this pulsing would become slower and slower and 
finally cease. This inactivity would disappear, how- 
ever, as soon as the temperature of the water became 
higher. Semper asserts that long-continued freezing 
is fatal to all infusory animalcules. Now this state- 
ment is misleading and indefinite, from the fact that he 
does not fix a time limit. I am certain that several 
days' freezing is not fatal to the infusorians which I had 
under observation. I have also found live infusorians 
in the sediment of ice water, the ice from which it was 
derived having been harvested several months previous 
to the time of examination These forms were not ad- 
ventitious, but were true fresh water infusorians (Para- 
moecium). The contractile vesicle (the infusory heart) 



of this little animal gradually slows its "pulse" as the 
temperature is lowered, and finally ceases all motion. 
Yet the creature is not dead, for, if judiciously thawed 
out, it will resume all of its functions. Rhizopods, 
rotifers and other animalcules likewise stand freezing 
with perfect impunity. In fact, all cold-blooded water 
animals appear to be indifferent to the lethal effects of 
extreme cold. 

Last winter, while carrying on these investigations, I 
observed a very curious thing. I was examining a 
giant water beetle which was frozen in a lump of ice. 
I noticed, just below the head of this insect, an uncon- 
gealed drop of water; in this clear drop, not unlike 
kindred drops sometimes found in quartz crystals, I 
observed a little animal swimming freely about. I could 
not make out its genus through the intervening ice; so 
fractured the lump in order to obtain the animalcule. 
Unfortunately, it was lost and I cannot describe it. 
Had this creature an inherent quality which kept the 
water in its immediate vicinity in a fluid state, thus 
affording it safe domicile during winter, or was the drop 
due to some law of crystallization 1 The little mite 
seemed to be perfectly at home, no matter what gave 
rise to its miniature lake. 

Some of the higher water animals, such as fishes and 
frogs, can endure great cold without harm. Not long 
since, I saw a carp (C. carpio) in the very center of a 
cube of ice. This fish resumed all the functions of life 
as soon as the ice melted and set it free. It is claimed 
by explorers that the waters of the North Polar seas 
are remarkably destitute of the lowest forms of life; 
indeed, of all forms. Yet that they are absolutely with- 
out life has not been shown, for even in the ice 
cold waters of the extreme North Arctic Ocean micro- 
scopic animalcules, to a limited extent, defy the 
benumbing and otherwise fatal touch of the Frost 
King! 

Turbellarians, nematoids or thread worms undergo 
freezing without appreciable harm. Little worms will 
frequently be found in ice taken from ponds, lakes, etc. 
This has given rise to the idea that ice " breeds worms." 
These little creatures are simply nematoids which have 
become frozen in the ice and which have been liberated 
by liquefaction. 

The common earth worm (L. terrestris) may be frozen 
stiff without experiencing any harm whatever. Several 
earth worms were taken by me from a verniicularium 
and placed in a jar containing eart h. This was done 
early in autumn, so that the creatures might become 
accustomed to their surroundings by the time winter 
set in. Every now and then decaying vegetable sub- 
stances, such as leaves, rotten wood, etc., were sprinkled 
over the surface of the earth in the jar ; water was 
also occasionally sprayed in. Thus, the worms had an 
abundance of food and water. The jar was set out in 
the open air, though a roof of boards was placed 
above it to keep off the snow and rain. It was sub- 
jected to all the cold of a severe winter. On one oc- 
casion the thermometer registered — 10" F. in the center 
of the jar for ten or twelve hours. As soon as the 
milder weather of spring set in, the worms began to 
move about, some of them laying eggs, thus showing 
that they had not been hurt by a temperature many 
degrees below freezing point. Again, several worms 
were taken from a verinicularium and surrounded by 
an envelope of dampened earth an inch in thickness ; 
they were then exposed to a temperature of — 10° F. 
for ten hours. When examined, they were found to be 
almost rigid ; indeed, some were quite so, breaking in 
the fingers when they were bent. Yet these worms 
(that is, the unbroken ones), when gradually thawed 
out, showed no sign of injury. 

Last autumn I saw a bumblebee take up her winter 
quarters beneath the bark of a locust tree. The frag- 
ment of bark under which she crept was slightly 
resilient, so that she was partly supported in her place 
by its elasticity. She was fully exposed on all sides, 
save her shoulders and part of her back, to the air ; 
the piece of bark made a very efficient roof which kept 
off the snow and rain. During a cold wave, when the 
thermometer registered — 6" F., I lifted the bark and 
removed the insect with forceps. I would not touch 
her with my fingers. I was afraid that their warmth 
might produce local temperature changes on her body, 
thereby inciting frost bite. She was, to all appear- 
i ances, frozen through and through. Here was this 
insect (covered only with her own velvet robe), sur- 
rounded by an atmosphere whose temperature was a 
! half dozen degrees below zero. The very tree on 
which she rested was being riven and split asunder by 
J the intense cold. Was she alive, or did I hold in my 
'forceps only a frozen, inanimate lump of gauzy wings, 
legs, body, intestines, etc. ? This question was an- 
swered later on ; in fact, on the fourth day of April, 
when she awoke from her long winter sleep and re- 
sumed her place in the economy of animated nature. 
I happened to be near when she awoke and came out 
on the bark. She carefullj' smoothed down her vel- 
vety body covering of black and yellow and essayed a 
short flight. She then flew to a pot of water and 
drank a long, deep draught. Finally, she flew about the 
lawn as if in search of something. And so she was. She 
was looking for a suitable spot in which to establish a 



nest. This she eventually selected near a rose bush 
and soon disappeared beneath the turf. 

The common toad (B. lentiginosus), at the approach 
of winter, burrows an inch or two into the ground and, 
surrounded by the roots of grasses, weeds, or herbs, 
goes into its winter sleep. Last November I saw one 
take shelter beneath a tussock of couch grass (T. repens), 
boring its way beneath and between the tough roots 
by a rooting motion of its head. Its fore legs or 
'•arms" and its fingerlike claws were also used to great 
advantage, as well as its muscular hind legs in excavat- 
ing and shaping its winter "dugout." At one time 
during the winter the soil was frozen solid to the depth 
of four inches, During this cold spell, I carefully dug 
up the tussock of grass and, upon examination, found 
the toad stiff and, seemingly, frozen through and 
through. I replaced both grass and toad, packing the 
frozen earth about the roots as well as I could under 
the circumstances. On the 18th of March I again dug 
up the toad. It was, to a certain extent, torpid, but, 
otherwise, was entirely uninjured by the great cold 
through which it had passed. 

A friend, on one occasion, was blasting out stumps 
on his plantation, when a large mass or ball of snakes 
of various kinds was unearthed and exposed to view, 
all of which, seemingly, were without life. It was very 
cold, in fact, some 8° or 10° below zero. This gentle- 
man placed a thermometer in the center of the ball of 
snakes and found that it registered 5° below zero. 
He carried home a large black snake (Bascanion con- 
strictor) and a small copperhead (Ancistrodon contor- 
trix). The snakes were gradually warmed and soon 
gave such unmistakable evidence of returning anima- 
tion that they were summarily dealt with. Now, an 
interesting question intervenes. These two species 
are, generally, very bitter enemies. Do they lay 
aside personal animosity at the approach of winter and 
seek one another for mutual protection, or do their 
natures change at or about the time of the inception of 
hibernation ? 

We have seen that animals may be frozen through 
and through and yet suffer no harm. Where, then, 
dwells the vital principle in these creatures — in what 
organ or organs ? Reduced to a frozen mass, they yet 
hold within themselves the elements of life which only 
need the awakening touch of heat to be set in opera- 
tion. Of what character is that mainspring, which, 
although, for the time being, completely locked as it is 
in the hard grasp of the Ice King, is, nevertheless, 
through the influence of warmth, set free, and at once 
resumes its power and puts in motion the phenomena 
of life ? 

When we come to examine the higher animals, we 
find that some of them are able to endure very great 
cold. In fact, it has been demonstrated that the inter- 
nal temperature of some of these animals, during win- 
ter, approximates that of the external atmosphere. In 
the case of the zizel (Spermophilus citillus) Horvarth 
declares that he detected a temperature of 2° C. Says 
Semper: "The zizel. when lying in its winter sleep, 
always has the same, or nearly the same, degree 
of warmth as the surrounding air. In one case the 
temperature was 2° above zero, and a thermometer 
showed that its internal temperature was exactly the 
same ; in another experiment the animal was sleeping 
in a room, at about 9° to 10°, for several days, and its 
internal temperature was 8 4°." Thus it will be seen 
that in this animal we have the wonderful phenomenon 
of a warm-blooded creature changing to a cold-blooded 
creature in winter, "since its temperature corresponds 
with that of the surrounding atmosphere." Most of the 
warm-blooded hibernating animals, however, keep up 
their internal heat by the oxidation of their fat; thus, the 
bear, the opossum and the raccoon, which on entering 
the winter sleep are remarkably fat, but which, when 
they awake in the spring, are thin and lean. Some 
rodents, however, show comparatively speaking very 
low temperatures; for instance, the ground hog, in 
which, on several occasions, I have detected a tempera- 
ture as low as 60° F. 



A Trolley Ride One Hundred and Twenty-four 
Miles Long. 

The network of trolleys with which New England is 
now covered makes it possible for any one to ride for 
124 miles on trolley roads. This is probably the longest 
trolley line in the world. Of course the trip would 
have to be made in a number of cars. From the resi- 
dence of Mr. Henry H. Rogers, vice president of the 
Standard Oil Company, at Fort Phoenix, in Fairhaven, 
to Nashua, New Hampshire, the route is as follows : 
New Bedford, Fall River, Taunton, Bridgewater, 
Brockton, Braintree, Quincy, Boston, Maiden, Melrose, 
Wakefield, Reading, Wilmington, Billerica, Lowell and 
Dracus, to Nashua. 



Pesmarch lighthouse, on the Brittany coast, with 
its 10,000,000 candle power electric light, 180 feet above 
sea level and visible sixty miles away, is a monument 
to Marshal Davoust, Duke of Auerstadt, his daughter 

I having given the French government $60,000 for the 

I purpose. 



) 1897 SCIENTIFIC AMERICAN, INC. 



October 23, 1897.] 



SftUutitit j&mttiwu* 



269 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Power Device for Pumping Wells. 

—Joseph J. Kwis, Findlay, Ohio. According to the 
novel construction provided by this invention, a practi- 
cally direct connection can be made between the engine 
or other motor used and the mechanism employed for 
operating the surface rods in oil pumping machinery, the 
motion being so communicated through the driving 
wheel as to prevent any twisting strain whatever on the 
shafts. The device is compact, durable and inexpensive, 
and may, if necessary, be secured to a single timber, dis- 
pensing with a built np foundation. 



Mechanical. 

Pipe Wrench.— Edward B. Charlet, 

Kewanee, 111. The stock of this wrench has a slightly 
curved, toothed forward end, and in an opening in the 
rear of the curved toothed portion is pivoted a hook- 
shaped jaw, having teeth to operate in conjunction with 
teeth on the stock. In a notch in the stock is held the 
rear end of a spring whose forward end bears against the 
back of the hook-shaped jaw, to throw it into engage- 
ment with a pipe or other article to be gripped, a sleeve 
holding the spring in position, and the tension of the 
spring being increased by slipping the sleeve forward. 



Agricultural. 

Cultivator.— George McDougall, Ce- 
dar Junction, Kansas. For the cultivation especially of 
listed corn, this cultivator is made with parallel runners 
connected by arches, above which is the driver's seat, 
the rear end of each runner being inclined inwardly and 
carrying upon a spindle a cultivator disk. By means of 
levers which extend up within convenient reach of the 
driver the cultivator disks may be hrought to any desired 
angle to the row of corn under cultivation, and locked in 
such position, causing the dirt to be heaped up to 
a greater or less extent around the roota. Arms extend 
outwardly from the runners to smooth the ridges between 
rows. 

Disk Pulverizer. — David Harper, 

Scott County (Post Office. Neelyville, Morgan County), 
III. Upon a pair of axles supporting a main frame, 
according to this Invention, is mounted a front and a 
rear series of rotating disks or pulverizers, the series on 
each axle being adapted to be moved to an adjusted 
position in unison, and the series on one axle being 
held for movement independently of the series on the 
opposing axle, by means of operating levers which extend 
up through the platform in convenient reach of the 
driver. \11 of the disks on the rear shaft may, if desired, 
be set crosswise to the right or left, and held to such 
position by pawl and rack devices on the lever, the culti- 
vator being designed to leave the ground in proper condi- 
tion for the harrow after the first cut. 



miscellaneous. 

Mechanical Calculator. — Robert 

Duncan, Knoxville, Tenn. This is a device more espe- 
cially designed to facilitate computing the charge to be 
made for a guest at a hotel, without mental figuring, and it 
may also be used for ascertaining amounts due workmen, 
or, with slight changes, for computing interest, etc. It 
comprises a casing in which are mounted a calendar and 
cost price disk and a rotary rate disk. Four separate 
divisions of the day are noted for computing the cost 
from the time of entry to the departure of a guest, the 
clerk then simply moving the disks to correspond there- 
to, and finding in a properly marked division the total 
sum due, indicating the amount of the bill. 

Tally Sheet. — Herbert L. Baker, 

White Castle, La. For books having tally sheets used by 
lumbermen this invention provides an improved sheet 
arranged to permit of readily writing the tally marks in 
the proper spaces, and to indicate at a glance the total 
number of feet in any number of pieces of lumber. The 
sheet has a head line of figures to show the number of 
pieces tallied on each line, a column of figures to show 
the amount of each piece tallied, and spaces for receiving 
the tally marks, whereby the lumberman can conveni- 
ently keep tally on the sheet at the proper place and 
at the same time instantly read the total amount in 
feet 

Section Liner for Parallel 

Rulers.— John C. Richardson, Middlesborough, Ky. 
An attachment enabling the user of a parallel ruler to 
conveniently and rapidly draw with the ruler sectional 
lines equally spaced apart forms the subject of a patent 
issued to this inventor. An arm slidably and adjustably 
held on one member of the ruler has its other end pro- 
jecting over the other member, the projecting end being 
provided with a foot adapted to engage a stop pin 
on the member over which the free end of the arm 
projects. 

Musical Instrument. — Benjamin 

McLaughlin, Boston, Mass. This invention is for an 
improvement in instruments of the banjo, guitar, man- 
dolin and violin type, whereby may be obtained a tone 
of greater volume and purer quality, while also afford- 
ing convenient means for raising and lowering the pitch 
of the instrument after the strings have been tuned. It 
consists principally in the employment of a resonator, 
located in the body of the instrument, its upper surface 
being adapted to engage the bridge, and it being en- 
gaged by an adjusting screw, whereby the resonator 
may be moved to and from the bridge to increase or de- 
crease the resonant qualities of . the instrument, and 
raise or lower or change the key or pitch, without ne- 
cessitating the manipulation of the keys. The invention 
also provides a novel arrangement of the bridge. 

Framing for Furniture.— John C 

Horn, Chicago, 111. In the construction of such arti- 
cles as desks, bureaus, chiffoniers, etc., this invention 
provides for their framing by means of corner posts 
having dovetail slots, longitudinal bars and locking bars 
having tenons on their ends, etc., in such manner that the 



furniture may be put together without using glued joints 
for holding the parts, and so that it may be shipped in 
knock-down form without liability to marring the 
finish, and readily put together without any special 
skill. The construction is such that all the work of 
preparing the parts may be done by machinery, thus 
making such furniture comparatively inexpensive, while 
it is of less weight than ordinary furniture. 

Knife Guard.— Frank W. Waite and 

William D. Broadwell, Petersburg, Va. This is a device 
adapted to be applied on the cutting edge of a knife and 
held there by spring tongues, to limit the depth of cut, 
thus adapting a portion of the blade to the especial 
purpose of removing the rind or skin from fruits or 
vegetables and absolutely preventing this portion of the 
blade from cutting into the article being prepared, al- 
though leaving the greater portion of the blade available 
for slicing, cutting, etc. The device is simple and inex- 
pensive and readily applied or removed from the blade. 

Currycomb and Brush.— Martin V. 

B. Gr.ffey, Moscow, Ky. This is a combination imple- 
ment adapted to be used separately or together, the 
brush being hinged to the comb and adapted to be folded 
back thereon with its back toward the back of the 
comb, or to be turned down to have the same face with 
the comb, there being means for fastening the brush in 
either of these positions. It is evident that when the 
comb and brush are fastened in line with one another 
the horse is both combed and brushed by each single 
stroke. Springs connect the currycomb with the handle 
frame, and its teeth thus become somewhat yielding, as 
are the bristles of the brush. 

Carriage Call— John A. Kunkel, 

New York City. The noise and confusion usually at- 
tendant upon the calling of carriages when theaters are 
out or the opera is over, or after a numerously attended 
reception, often amount to a very serious annoyance, 
and to obviate this difficulty is the object of this inven- 
tion. In a casing with guideways are placed multiple 
series of transparent plates, each carrying a numeral, 
and means are provided whereby, on simply pulling a 
cord, the attendant may elevate any desired numeral 
designation so that it may be seen by everyone in the 
vicinity, the range of the device covering any designa- 
tion from 1 to 999, and thus taking in the number of any 
carriage it may be desired to call. 

Bale Band Tightener. — John L. 

Duval, Houston, Texas. To permit the operator to 
conveniently place the bands in position and fasten the 
ends together after the bale is pressed, this invention 
provides for the use of platens, each having grooves or 
recesses for the bands, while spring-pressed bars extend 
between the grooves or recesses and beyond the face of 
the platen, serving as guides for the bands and. a support 
for the bale before it is compressed, the bars receding 
into recesses in the platen when pressure is brought to 
bear on the latter. 

Non-Refillable Bottle. Louis J. 

A. Fernandee, New York City. This bottle is made en- 
tirely of glass, and has a valve, so arranged that the con- 
tents of the bottle may be poured out, but the bottle 
cannot be again refilled for use as an original package. 
Within the neck is a valve cage, and an upper extension 
of the neck, in which the cork is placed, is fitted on and 
held in position by a suitable cement, after the bottle is 
filled. A spring presses the valve to closed position 
when the bottle is held upright or in horizontal position, 
but, when the bottle is tipped farther over, the spring 
yields to allow the valve to open and the liquid to flow 
out. 

Distilling Apparatus.— Jose Galle- 

gos, Antigua, Guatemala, This invention provides means 
whereby the pressure within the apparatus will be kept 
practically constant, by connection with an expansion 
chamber whose capacity is regulated by a counterweight, 
thus preventing any excessive pressure that might burst 
the apparatus. Any loss of vapors of the substance 
under distillation is also most effectively provided 
against. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for insertion wider this head is One Dollar a 
line for each insertion ,* about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 



Marine Iron Works. Chicago. Catalogue free. 

For logging engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls.O. 

Walling Excavations. Patent for sale, United States 
or Canada. W. C. Thomas, Kansas City, Mo. 

We make small metal goods and novelties for other peo- 
ple. Place & Terry, 247 Centre Street, New York. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. ** Ransome," 757 Monadnock Block, Chicago. 

For static machines for all purposes, and X ray appa- 
ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis., U. S. A 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

VW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
Buyers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Fnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
minerals sent for examination should be distinctly 

marked or labeled. 



NEW BOOKS, ETC. 

Electric Smelting and Refining. 

By Dr. W. Borchers and Waiter G. 

McMillan. Philadelphia: J. B. Lip- 

oincott Company. Pp. 415. Price 

$6 50. 
The "'Elektro-Metallurgie " of Dr. Borchers has been 
for quite a period a leading authority upon the subject 
with German engineers, and this volume is a new edition 
of this work, translated and with additions by Mr. 
McMillan, lecturer on metallurgy in Mason College, Bir- 
mingham. The author has had twelve years' practical 
work in chemical and metallurgical industries, and treats 
of all those metals in whose extraction and working the 
electric current has found any application, excluding, 
however, electrolytic analysis and electroplating. To 
each chapter is also added a short survey of the purely 
metallurgical methods of treating the metals, so that the 
reader may compare such processes with the electrome- 
tallurgical processes. All of ihe .descriptions are brought 
down to include the most recent developments in the art, 
enough being stated under each of the various metals, 
separately, to give a good general idea of the present in- 
dustrial position of that branch of the subject. 

Modes of Motion; or, Mechanical 
Conceptions of Physical Phe- 
nomena. By A. E. Dolbear. Bos- 
ton. Pp. 119. Price 75 cents. 

The professor of physics at Tufts College endeavors, 
in this little volume, to make it clear how one kind of 
energy is converted into another kind, and the conditions 
needed for transforming it. Electrical and magnetic phe- 
nomena are presented as depending upon simple me- 
chanical conditions, and a chapter is given to luminous 
ether. 



(7221) W. A. P. asks : 1. What is water 

hammerand its causes f A. Water hammer in pipes is 
caused by the surging of the water in partially filled 
steam or water pipes. In steam or return pipes in heat- 
ing apparatus air or steam may be lodged in places along 
horizontal pipes, separating portions of water, which, by 
the natural condition of moving water,produces wave mo- 
tion and impact upon the inner surface of the pipe. In 
water pipes the presence of air in horizontal pipes pro- 
duces the same action as in heating pipes. The absence 
of air in the water pipes of a house near the bibbs 
causes water ram by the sudden closing of a bibb, due 
to the arrest of the momentum in the long column of 
water in motion. The air chambers in plumbing work 
act as a cushion. 2. How can the true water level in a 
boiler be told when it is foaming, and what is the best 
thing to do when you find that the boiler is foaming ? 
A. The water level may be judged from the mean of 
the water surge in the water gage. If gage cocks only 
are used, the approximate water level may be judged 
from the manner of opening the gage cocks. By slightly 
opening the gage cocks one after the other, you may ob- 
tain clear steam from the upper gage, a drizzle of water 
and steam from the middle gage and more solid water 
from the lower gage, when the mean height is between 
the middle and lower gage, with variations suitable to 
high or low water. A boiler may foam from excessive 
use of steam or from foul water, want of cleaning, etc. 
An engineer should always be able to judge whether the 
boiler is too small for its work or whether dirty water 
and want of cleaning is the cause of foaming. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

OCTOBER 12, 1897, 

AND BACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 



Acids and making same, compound of gamma- 

oxypiperidin-carbo, G-. Merling 591,463 

Adjustable wrench, B. P. Drew 591,713 

Air compressing engine, Barbour & Hansen 591,584 

Air cooling apparatus, T. B. Lightfoot 591,655 

Airship, D. Reed 591,692 

Alarm. See Fire alarm. 

Alarm circuit, protecting, I. E. Barriclow 591,725 

Alloy, metallic, C. F.Hitchcock 591,604 

Amalgamating and extracting gold, etc., from 
dry crushed ore, apparatus for, E. L. Opper- 

mann 591,682 

Amalgamator, W. L. Brown. 591,587 

Animal trap, J. A. Allen 591,719 

Animal trap, J. J. Drew 591,744 

Atomizer, N. Du Brul.; 591,745 

Atoharp, W. B. Behnke 591,729 

Axle for wheeled vehicles, trussed, J. S. Brown.. 591:736 

Bag filler, E.O. Campbell 591,381 

Bale tie machine, O. K. Harry 591,532 

Barrel lining, C. E. Cottrell 591,455 

Battery. See Galvanic battery. 

Bearing, ball. W. H. Makutchan 591.482 

Bearing for shafts, end, P. A. Schumacher 591,502 

Bed, spring, J. A. Gackeler 591,464 

Bed, spring, W. 0. VanCise 591,579 

Bell, bicycle, S. Goulden 591,599, 591,600 

Belt book, J. B. Norton 591,681 



Belt or band for driving machinery, Wetherilt & 

Armitage 591,711 

Belts, device for preventing slipping of, F. Sche- 

ben 591,500 

Bench dog, E. Zimerman 591,519 

Bench dog, adjustable, H. H. Brocksmith 591,618 

Bicycle, F. D. Maltby 591,673 

Bicycle, L. F. Parks 591,566 

Bicycle attachment, H. J. Richter 591,636 

Bicycle flower holder, J. F. Dunnigan 591,390 

Bicycle gearing, S. McMullin 591,488 

Bicycle saddle frame and holder, B. S. Seaman... 591.573 

Bicycle support, J. Harper 591,602 

Billets or ingots, apparatus for making hollow, J. 

Stevenson, Jr 591,433 

Billiard cue tip, G. Muller 591,487 

Binder, temporary, J. L. & W. J. Rile 591,638 

Binnacle, F. M. Wherren 591,442 

Blast generator, automatic, A. M. Sidwell, Jr 591,699 

Boiler. See Steam boiler. 

Book support, E F.Jewell 591,765 

Boot or shoe, F.Ephraim 591,646 

Bottle, A. Pew 591,688 

Bottle, non-reflllable, G. V. Barrett 591,724 

Bottle, non-reflllable, Hampshire & Davison 591,400 

Bottle, non-reflllable, Hodgson & Rickards 591,763 

Bottle or similar vessel, G. M. Broemler 591.619 

Bottle stopper and holder for same, W. Haskins.. 591,402 
Bottle stopper attachment for bottles, jugs, jars, 

etc., G. F. Johnson 591,668 

Bottles or drinking glasses, m outh guard and p ro- 

tectorjfor, Donahue & Leach 591,778 

Box. See Match box. Stamp box. 

Box or receptacle for pulverulent or granular 

materials, R. Walsh 591,708 

Bracket. See Roof bracket. 

Brake. See Car brake. Fluid pressure brake. 

Brake release mechanism, automatic hand, T. 

Eubank 591,666 

Brake release mechanism, hand, T. Eubank.. 591,667 

Brick , H. Pennie 591,788 

Bridle, D.H. Mayes 591,631 

Brush, fountain, J. W. Poor 591,570 

Burner. See Hydrocarbon burner. Incandescent 
burner. 

Button, F. G. Neubert 591,564 

Cabinet, (i. C. Smith 591,574 

Cabinet, form, Crandall & Byrnes 591,739 

Caisson, air lock, J. F. O'Rourke 591,633 

Caisson shaft, J. F. O'Rourke 591,632 

Can opener, wire cutter and corkscrew, attached, 

A. Dell 591,459 

Canceling machine, card, A. A. Low 591,630 

Candelabrum, J. Markowsky 591.557 

Cane and camp stool, combined, J. H. A. Behrens 591,549 

Car brake, W. Timmis 591,577 

Car coupling, L.Collis 591,385 

Car, dumping, O. C. Bauer 591,585 

Car dumping apparatus, G. T. Dixon 591 .387 

Car roof, T. Eubank 591,665 

Car starter, G. D. Rowell 591,498 

Carbon holder for arc lights, O. S. Moss 591,486 

Carousel, P. J. Spracklen 591,507 

Case. See Pocket case. 

Cash r egister, W.J. Ensworth 591,748 

Casket. H. T. Loomis 591,781 

Centrifugal machine, J. Laidlaw 591,770 

Checkrein fastener, H. J. Ellers 691,462 

Cheese rack, J. Levey 591,671 

Chopper. See Cotton chopper. Food chopper. 

Churn, O. B. Paulsen 591,493 

Cigar tip cutter and match box and lighter, S. E. 

Ball 591,523 

Cigarette holder, G. Hara 591,471 

Clamp. See Stovepipe clamp. Velocipede saddle 
clamp. 

Clamp, Palmer & Mercer 591,421 

Clothes line holder, H. Catlin 591,795 

Coal handling device, H. N. Fliedner 591,596 

Coffee warmer, F. J. Park 591,786 

Coin freed goods delivery apparatus, J. Turner- 
Turner 591,511 

Collar, horse, J. S. Hainsworth 591,758 

Corset, C. E. Woodworth 591,518 

Corset and abdominal supporter. I.Friedman 591,626 

Cotton chopper, D. A. Yarbrough 591,715 

Couch, adjustable, Googins & Howarth 591,530 

Coupling. See Car coupling. Magnetic coupling. 
Shaft coupling. Tbill coupling. 

Cradle, J. R. Garrett 591,465 

Crane, T. James 591,650 

Cultivator, E. V. Burrow 591,589 

Cultivator, disk, C. B. Miller 591,484 

Curtain pole, F. S. Miley 591,674 

Curtain shade strip, A. B. Dunkle 591,389 

Cutter. See Cigar tip cutter. Endless chain cut- 
ter. Fodder cutter. 

Cyanids, making, J. R. Moise 591,675 

Cyclometer, E, Hart 591,761, 591,762 

Cylinder lock, grand master key, H.G. Voight 591,439 

Damper regulator, C. C. Kesty 591,554 

Damper regulator, F.T.Mueller 591,562 

Dental mallet, electric, P. Russell 591,499 

Derrick, farm, P. N. Swanson 591,612 

Desk and seat, school, F. C. Cheney 591.738 

Digger. See Potato digger. 

Dish drainer, R. Bunce 591,377 

Disinfecting compound and apparatus for apply- 
ing, Oppermann & Goehde 591,683 

Disintegrating m achine, G. H. Pond 591,494 

Display cover, barrel, W. J. Tanner 591,661 

Display rack, umbrella, U. G. Rockwell.. 591,572 

Display table, C. A. Shaffer 691,504 

Diving apparatus, B. Nelson 591,773 

Door check, F. C.Fisher 591,751 

Door jamb, metallic, J. P. Buchanan 591,620 

Door, screen, J. Fritz 591,550 

Dough mixing machine, J. Ballus 591,722 

Drier. See Sand drier. 

Dry closet, E. W.Anthony 591,582 

Duplex engine, H. B. Gale 591,529 

Dye, trisazo, M. Boniger 591,616 

Eaves trough, C.J. Swink 591,705 

Electric heater. O. D. McClellan 591,r83 

Electric machine, dynamo, E. W. Farnham. 

691,623, 591,625 

Electric meter, G. A. Scheeffer 591,611 

Electric switch, J. C. Cassidy 591,451 

Electric switch, J . W. Parkin 591,491 

Electrical protector, C. A. Rolfe 591,426 

Electrolyzing, process of and apparatus for, W. 

Bein 591,730 

Elevator, G. H.Tuttle 591,678 

Embossing machine, M. V. B. Howe 591,473 

End gate, wagon, E. E. Hanken 591,531 

Endless chain cutter, T. E. Martin 591.606 

Engine. See Air compressing engine. Duplex 

engine. Gas engine. Steam engine. 
Engines, igniter for gas or gasolene, M. O. God- 
ding 591,598 

Engines, regulating apparatus for air compress- 
ing, Barbour & Hansen 591,583 

Envelope, H. A. Morey 591,415 

Envelope opener, B. F. Lantz 591.651 

Evaporating pan. W. Musselwhite 591,678 

Exhibitor, wall paper, F. W Chickering 591,453 

Exudation cap, J. W.Tallmadge 591,434 

Fan attachment, I. S. Bailey 591,721 

Fan holder, F. W. R. Poekert 591,423 

Fastening driving mechanism, W. Shaw 591,796 

Faucet, P. K. O'Eally 691,785 

Faucet, H. Peter 591,686 

Feed table, W. H.McFadden 591,568 

Fence, C. A. Bohner 591,732 

Fence, D. D. Frisbee 591.627 

Fence, L. D. Harden 591,760 

Fence, W. F. Sheldon 591,428 

Fence, hedge, L. Young 591,716 

Fence, hedge, L. W. Young 591.717 

Fence, wire. 1'. M. Guest 591,470 

Fence, wire. L. Soseman 591,703 

File, H. A. Beltz 591,448 

Fire alarm, S. W.Ludlow 591,408 

Fire alarm, thermic, K. O. Slosky 591,700 

Firearm, recoil operated, A. Burgess 591,525 

Floors for buildings, construction of concrete, 

W. H.Jenkins 591,405 

Fluid pressure brake, H. S. Smith 591,701 

Fodder cutter, J. Dick 591,591 

Food chopper, L. T. Snow 591,575 

Fork. See Hay fork. 
Frame. See Skylight frame. 
Furnace. See Shaft or blast furnace. 
Furnaces, apparatus for feeding bagasse, saw- 
dust, etc., to, J. Fisher 591,752 

Gage. See Slide gage. 

Galvanic battery, C. B. Schoenmehl 591,421 

Game apparatus, p. Andriot 591.704 

Game apparatus, C. B. Camburn 591,737 

Gas engine and generator , D. Best (reissue) 11,633 

Gas lights, material for hoods or mantles for in- 
candescent, W. L. Voelker 591,438 

Gas vending machine, coin controlled, W. Web- 
ber 591,514, 591,515 

Gate. See Railway gate. 

Gate, J . Lane 591,780 

Gate, G. W. Pettit 591,687 

Generator. See Blast generator. Steam genera- 
tor. 
Gold from ores, process of and apparatus for ex- 
tracting, L. C. Daumas 591,527 

Governor, engine, F. H. & B. C. Ball 591,447 

Grate, J. T. Glover 591,467 

Griddle, T. A. Watrous ■ 591,513 

Half tone screen, M.Levy 591,653 

Handle. See Tool handle. 
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^CSperiisements. 



ORDINARY RATES. 



Inside Pane, each insertion* 
Back Page, each insertion* 



75 cents a line 
- $1.00 a line 



t3T"For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the widtb of the tine. 
and is set in agate type. Engravings ma; bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear iotbe following week's issue. 
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00D or [HETnL WORKERS 

without steam power can save 
time and money by using our 

FootaiiclHaiid Power mac jmerg 

SEND FOE CATALOGUES— 

A— Wood-working Machinery. 
B — Lathes, etc. 
SEHEC A FALLS MFC. C0HFAH7 . 

695 Water St., Seneca Fall6, N. T. 



ROTARY PUMPS AND ENGINES: 

Their Origin and Development.— An important series of 
papers giving a historical resume of trie rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements tlo9, 1110, 11 11. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



.PCWER& FOOTI SHAPERS, PLANERS. DRILLS, 



_ • ' AND SUPPLIES- CATALOGUE. FRE.L 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 0. 



®^ Pipefitters! 

Your kit is not complete un- 
less it includes tbe famous 

STILLSON WRENCH 

which is particularly adapted for turnine out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried.it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 





GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 
GATES IRON WORKS, 

Dept. C, 660ElstonAue.i Chicago. 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery,, 
Brian's battery, Koller's battery, and the efficiency of 
dry cells. With three illustrations. Contained in Sci- 
entific American Supplement, No. 1001. Price 
10 cents. To be had at this office and from all news- 
dealers. 



TRANSITS AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEL Wi $ZX b,r 

Special 

device 

giving 

rise and 

_ fall of 

an piping. Price 12.25. Size 12 inch. For book on the level 

C. F. RICHARDSON & SON, 

1'. O. Box 977, ATUIII., MASS., U.S.A. 




Fluting, Grooving and Channeling 



can be most quickly, easily and 
accurately done by using the 




RIVETT LATHE 



.__ ^^ (Eight-inch Precision Lathe with 

Traverse Miller). Mills and grinds work the whole 
length of lathe. Easy to adjust. Does more and 
better work than any other machine. 

FANEUIL WATCH TOOL CO., Boston, Mass., U. S. A. 



Eyelet machines. 

We can furnish tbe Latest Improved Eyelet Machines 
for making shoe eyelets and special eyelets of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 
tW Send for Circular. 

Blake & Johnson, 

P.O. Box 7, Waterbury, Conn., U. S. A. 

ELL DRILLING MACHINERY, 

j MANUFACTURED BY 

WILLIAMS BROTHERS, 
ITHACA. N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WIXH 
STEAM OR HORSE POWER 
, SEND FOR CATAUOGUt 
aoORBS WIUMMSBROSJTHACA.M.% 




The Berkefeld House Filter. 

The only Filter Removi/ng Typhoid and Cholera 
Bacilli. Tested and indorsed by many 
leading authorities in Europe and Am- 
erica. It gives a continuous flow of fil- 
tered water, absolutely free from germs. 
It is easily cleaned, as all impurities re- 
main on the surface of tbe filtering 
cylinder. Cylinders can be sterilized by 
boiling in water for one hour. Send for 
circulars and prices to the Berkefeld 
Filter Co., 4 Cedar St., New York 
i TUus'Article in Scientific American, June 23, 1894. 




CATALOGUES FRE E fo 

.... _ m 




,^.^W^Q\N S* \NYoW\VAI\H 



ARMSTRONG'S No. THREADING MACHINE 



Can be attached to bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe ^ to 1 inch; the 
other for pipe 1H to 2 inches, 
i ncluBive. Uses th e regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. The Armstrong 
Mffc. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




Handle, J. O'Neill 591,547 

Harrow, disk. P. E. little 591,555 

Harvesters, knotting mechanism for self-bind- 
ing, J. F. Appleby 591,614 

Harvesters, segmental conveyer for potato, A.T. 

Dowden 591,388 

Hat, Gammons & Bracher 591,755 

Hat brims, machine for attaching bindings to 

curled or rolled. Gammons & Bracher 591,754 

Hay fork, automatic harpoon, J. L. Ritter 591,609 

Hay rake, horse, CO. Luce 591,672 

Heat insulating article, J. Lumley 591,409 

Heat or dam per regulator. J. F. Burley'. 591,526 

Heater. Se e Electric heater. Water heater. 

Hinge, lock, A. Rentsch 591,693 

Hoe, J. F. Wernicke 591,710 

Hook. See Belt hook. Snap hook. 

Hooping machine, barrel, A. T. S. Roebling 591,497 

Horse detacher, G. Grebe - 591,797 

Horse foot protector, J. W. Thurlo w 591,510 

Horse governor or chin rest, C. S. Baum 591,726 

Horseshoe, elastic, P. H. Graves 591,601 

Hose fastening, E. E. Gold 591.468 

Hose fitting, J. O. De Wolf 591,796 

Hub attaching device, R. Lord 591,481 

Humidifier, Thompson & Sohoni 591.576 

Hydrocarbon burner, G. C. Roberts 591,694 

Ice cream mould and disher, T. F. Rankin 591,635 

Incandescent burner, J. B. De Lery 591,652 

Indicator. See Station indicator. 

Indicator and recorder, E. L. Morgan 591,416 

Jack. See Lifting jack. 
Jar. See Preserve jar. 

Jug, W. M. Brewer 591,735 

Kitchen cabinet, F. Washington 591,440 

Ladder and duplex Btep therefor, L. W. Noyes.... 591,418 

Lamp, F. A. Morse 591,417 

Lamp burner, gasolene. A. M. Southard 591,506 

Lamp chimney attachment, R. L. & L. P. Moore.. 591,677 

Lamp fitting, glow, F. Palm 591,490 

Lamp holder, E. R. Holmes 591,533 

Lamp or lantern extinguisher, D. T. K. McEwen.. 591,608 
Lamps, system of lighting for hydrocarbon, R. L. 

Doran 591,622 

Land roller, Middleton & Loomis 591,414 

Lantern, C. Hamm 591,647 

Latch, P. F. Fleming 591.396 

Latch, gate, O. Bower 591,586 

Leather preparatory to dyeing, treating, E. Ros- 
ter 591,769 

Lens, L. Gathmann 591,466 

Letter or character for signs, E. J. Lutwyche 591,5136 

Lettering device, L. Rust 591,697 

Lifting jack, G. W. Turner 591,793 

Lingo, H. Rigby 591,496 

Lock. See Cylinder lock. Seal lock. 

Lock, J. J. Link 591,479 

Locking drawers of cabinets, device for, D. E. 

Hunter 591,552 

Loom, B.Bosse 591,734 

Luggage carrier, J. H. Quinton 591,42.5 

Magnetic coupling. T. J. Fay 591,395 

Mail bag holding and catching device, C. M. Ben- 
nett et al 591,731 

Match box, Burkhiser & Colborn 591,379 

Metals from their solutions, process of and appar- 
atus for electrolytic recovery of, Richards & 

Roepper 591,571 

Meter. See Electric meter. 

Mill. See Rolling mill. Windmill. 

Mining machine, J. Blair 591,449 

Mould. See Ice cream mould. 

Moulding apparatus, L. Fingal 591,463 

Moulding machine, W. Zoeller 591,520 

Mower, lawn, S. P. Townsend 591,435 

Mowing machine, C. A. Pat ten 591,567 

Musical instrument tailpiece, C. F. Henery 591,472 

Nailing machine, S. W. Robinson 591,658 

Oar lock. J. R. Supple 591,509 

Oil purifier, W. C. Fahy 591,394 

Oiling device for journals, 3elf , C. H. C. Koch 591,406 

Ophthalmoscope, J. T. Brayton 591,617 

Packing, metallic, W. H. Law... 591,670 

Pan. See Evaporating pan. 

Paper covered vessels, manufacture of, U. Hull.. 591,404 

Paving blocks, apparatus for constructing, A. B. 

Greig 591,757 

Pedal toe clip, Osmond & Housman 591,685 

Piano technic regulator, Finnblade & Westlin.... 591,800 

Picture displaying device, F. S. Chance 591,452 

Pile drivers, etc., supporting wheel for, B. Golds- 
borough 591,756 

Piston. C. G. Evans 591,392 

Plane, J, A. Traut 591,662 

Plane, A.Turnbull 591,663 

Planter, J. D. Tinning 591.613 

Planter, potato, J. P. Davenport 591,386 

Plow, orchard or vineyard, F. Moore 591,676 

Plow, wheeled. Kerns & Head 591,535 

Pocket book, combination, D. Dusart, Jr 591,746 

Pocket case, V. Solamone. 591,548 

Popcorn cakes, machine for making, W. K. 

Eaton 591.461 

Potato digger, J. Schwartz 591,642 

Pottery moulding machine, J. A. Zengler 591,580 

Power. See Tread power. 

Precious metals by solution, obtaining, E. J. 

Fraser. 591,753 

Preserve jar, F. Dedreux 591,740 

Press.O. Smith 591,702 

Printing press feed table and feeder, C. G. 

Harris 591,648 

Printing press feeding device, Harris & McNutt 591,649 

Propelling boats, means for, J. Keim 591,534 

Pulp grinder, wood. J. H. Baker et al 591,644 

Pulp screen, J. H. Baker et al 591,645 

Pump, rotary, I. Artemkin 591,522 

Pumping apparatus, water, M. T. Chapman 591,382 

Puzzle, D. Rogers 591,639 

Puzzle, J. H. Stauber 591,508 

Rack. See Cheese rack. Display rack. 

Rail bond, electrical, W. H. Wiggin 591,516 

Rail fastener, B. Ferriss 591,750 

Railway, T. M. Galbreath 591,597 

Railway, electric, Urquhart & Wynne 591,706 

Railway gate, W. Martin 591,656 

Railway gate, automatic, H. Wettmarshausen... 591,441 

Railway signaling, A. C. T. Bond 591,376 

Railway sleeper, Owen & Bates 591,565 

Railway Bwitch, street, D. W. & G. W. Hatfield.. 591,628 
Railway Bwitch tongue rail, Martin & Price-Wil- 
liams 591,412 

Railway vehicle window, J. A. Normand 591,680 

Range, reversible, W. P. Lewis 591,654 

Reel. See Tape reel. 

Refrigerator, S.W.Bates 591,374 

Refrigerator, market, Harrison & Kelley 591,401 

Refrigerator shipping box, O. Andrews 591,581 

Register. See Cash register. 
Regulator. See Damper regulator. Heat or 
damper regulator. 

Rod coupling device, A. C. Ponkney 591,690 

Roller. See Land roller. 

Rolling mill, J. 8. Worth 591,713 

Rolling mill plate turner, J. S. Worth 591,712 

Rolling pipe couplings, apparatus for, De Forest 

&Kenna 591,742 

Roof bracket. J. Matter 591,772 

Rope adjusting device, J. Brayshaw 591,450 

Saddle, pneumatic harness, Schorp & Siglinger... 591,659 

Sail Blide, C. H. Worthen 591,446 

Sand drier, Merriman & Vought 591,413 

Sash and window screen hanger and operator, 

storm, J. D. Brainard 591,799 

Sash cord fastener, Byxbe & Petersen 591,380 

Sash fastener, J. M. Graham 591,469 

Sash fastener, W.J. Neidl 591,537 

Saw Bet, J. A. Kidwell 591,478 

Scale, computing, I. C. Koehne 591,629 

Scale, weighing, F. R. Moser 591,657 

Scoop, potato, W. A. Reddick 591,691 

Scraper, dumping, M. G. Bunnell 591,378 

Screen. See Half tone Bcreen. Pulp screen. 
Window Bcreen. 

Seal lock, Lee & Hoyt 591,407 

Sewing machine, D. H. & J. Agan 591,718 

Sewing machine, L. Onderdonk 591,420 

Sewing machine, W. N. Parkes 591,634 

Sewing machine feed mechanism, R. G. Wood- 
ward 591,517 

Sewing machine looper actuating mechanism, L. 

Onderdonk 591,419 

Sewing machine looper mechanism, L. Onder- 
donk 591,538 to 591,545, 591,774 

Sewing machine, overedge, J. T. Collins 591.383 

Sewing machine, overedge, J. T. Collins et al 591,384 

Sewing machine quilting attachment. W. Obuch 591,784 

Sewing machine, sole, H. I. llling worth 591,475 

Sewing machine table top, N. A. Hull 591,474 

Sewing machine takeup mechanism, L. Onder- 
donk 591,546 

Shaft coupling, vehicle, W. A. Jackman 591,764 

Shaft locking device, A. G. Mather 591,558 

Shaft or blast furnace, F. Burgers 591,524 

Shaft, vehicle, W. H. H. Hallock.: 591,399 

Sheet metal, apparatus for removing scale from, 

Davies & Thomas 591,621 

Ship's light and air port, T. Utley 591,707 

Shoe Btretcher, C. L. Passmore 591,492 

Shutter fastener, J. Bannan 591,723 

Skylight frame, C. W. Stran 591,611 

Slate cleaning device, J. G. Schweinfurth 591,503 

Sleigh, J. N.Ttunions 591,640 

Slidegage, E. Weber 591,709 

Snap hook, C. A. Skeie 591,429 

Snow guard, H. M. Esselen 591,594 

(Continued on page *7J) 



STEAM ENGINEERING 

(Stationary, Locomotive, Marine); Mechanical 
Drawing; Architectural Drawing; Machine 
Design; Electricity; Architecture; Plumbing; 
Railroad, n a AnilDOEO Hydraulic 
Municipal, O I llUUKOtO ft Bridge 
Engineering; Surveying and Mapping; Metal 
Pattern Gutting ; Bookkeeping ; Shorthand ; 
English Branches; Mining ; Metal Prospect'g. 

££" GUARANTEE D SUCCESS. 



Fee* Moderate, Advance or Installments. 

Circular Free; State subject you wish to study. 

international Corrwpomlenee Schools, Box 948, Seranton, Fa* 
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course in mech. drawing at Rockton Corresp. 
School of Mech. Engineering. Little Falls. 
N. Y., will make you a proficient draughtsman 




This beats Wind, steam, or Horse 

Power. We otter the 
WEBSTER 2^ actual horsepower 

GAS ENGINE 

for $150* less lOx discount for cash. 
Built on interchangeable plan. Built 
of best material. Made Id lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
M ade for Gas or Gasoline. 

IW Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 WeBt 15th Street, CHICAGO. 



HOISTING ENGINES 

operatinB on GASOLINE. 
I)I»TII.LATEor<:K.Ul>E 
Oil.. Both Friction and 
Geared Hoist, from 10 to 60 , 
H. P., for Mines. Quav- , 
ries, Docks, etc. Great 
Saving over steam, especially 
where wood, coal or water i 
are scarce. Send for catalog- 
Guaranteed fully. State Bize 
wanted. Address Weber 
(«as and Gasoline En- 
gine Co., 4TI S. W. Boulevard, Kansas City, Mo. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT.— Any desired back number of the Scientific 
American Supplement can be bad at this office for 
10 cents. Also to be had of newsdealers In all parts of 
tbe country. 




WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The" Wolverine " is t h e only revers- 
ible marine gas engineon the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS, 

12 Huron St., Grand Rapids, Mich. 



VAPOR LAUNCH Complete 



ROW, SAIL and STEAM BOATS. T0[ >J> I UUi 
KW Send five' cents for Catalogue. 

"3HT AND_ BOAT WORKS, 
Box A. 



RACIN 



_ YACI-. 

Racine Junction, Wis., 



50 Per Cent Increase 

at no additional expense. 

VICTOR v ,58, r ne. 

Local Agents Wanted. 

Steam and Vapor launches. Row 

and Sail Boats. 

Send for catalogue. Specify one 

wanted. 



POWER 



THOS. KANE & 
61-66 Wabash Ave., 



CO.. 
Chicago. 




ALCO VAPOR LAUNCH 






Shaving-EasY-Safe- Luxurious, 




50 YEARS* 
EXPERIENCE 




bade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 36 ' B — 'New York 

Branch Office, 325 F St., Washington, D. C. 




Kirmayer & Oelling 



A New Static and Large 
COIL X RAY TUBE 

Highest effic- 
iency obtained 
t~&~ Send for illus. catalogue 
of X Ray Supplies. 
17 Bromfield St., Boston, Mass. 



Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
ScrewB a specialty. 1, 2, 3. 5, 
7, 12, 14 and 20b. p. No licensed , 
engineer or pilot required. 
Speed and safety guaranteed. 
No dangerous Naphtha or i 
Gasoline used. No disagree- 
able vibration. 

JW Send 10 cents in stamps 
for 1897 Catalogue. 

Marine Vapor Engine Co., ft Jersey Av., Jersey City, N.J. 
THE MACHINERY OF A NAPHTHA 

Launch.— A detailed description of the motive power 
of a Modern Naphtha Launch, with sectional views 
showing all tbe partB of the boiler and engine. A most 
valuablepaper. 4 illustrations. Contained in Supple- 
ment 1 104. Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 



QLDSS^EHGINE 




Has no moving parts in mixing 
device. No gears or " 
levers. The two 
popper, valves are 
operated in straight 
line bv plain eccen- 
tric from main 
shaft. Mechanically 
correct. Indorsed 
by economists. 

Does not balk in 
either warm or cold weather. 1 to 50 horse power. 
P. F. Olds & Son Engine Works, Box«8, Lansing, Mich. 




Hawkins 1 New Catechism of Electricity 

a practical treatise 

for Engineers, Electricians, 
Wiremen and Amateurs. 550 
pages 30011 lustrations, bound 
In leather, pocket book form, 
gold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
$2.00. Theo. Audel & Co.. 
63 Fifth Avenue, New York, 

&.WFABEH - 

Manufactory Established 1761. 

LEAD PENCILS, COLOR KID PENCILS, SLATE 
PENCILS, WRrTING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 



KOH-I-NOOR COPVING PENCILS 



'ARE THE BEST PENCILS MANUFACTURED tN .THE WORLD. 
EVERT ARCHITECT. DRAUGHTSMAN. ENGINEER. COmST. CLERK. 
AND EVERYONE USING JPfNCILS SHOULD Tflf THE 

"KOH-I-JVOOR" 



ONCt TRIE.D. ALWAYS UStD THLRLAf T£ R! 

for Sale by all stationers and artist s material dealers 
Sample. FREt on application. 

FAVOR, RUML & CO. IMPORTERS. 

121 WE.ST HOUSTON 5TR. NE.W YORK. 






The Queen Acme No. 5 Microscope, 

NEW MODEL AS PER CUT. 

The Ideal Microscope for Amateur 
Research. Stands unequaled for precise 
and accurate adjustments and optical 
excellence. With objectives giving from 
50 to 500 diameters, in case, SS5.00. 
Send for new Microscope Catalogue B. M . 

QUEEN & CO., Inc. 
1011 Chestnut St., Philadelphia, Pa. 




fJOLD 



SAVED by sending for my 18ff? Cata- 
logue and Discounts on Architectural, 
Building. Mechanical, ElectricaLi Scien- 
tific and Technical Books. WM, T. 
COMSTOCK, 23 Warren St., New Tiork. 




Arithmetic of Electricity 

By Prof. T. CCONOR SLOANS. 

138 Pages, Illustrated, Price $1.00 

H PRACTICAL, Treatise on 
Electrical Calculations of 
all kinds reduced to a 
series of rules, all of the sim- 
plest forms, and involving 
only ordinary arithmetic ; each 
rule illustrated by one or more 
practical problems, with de- 
tailed solution of each one. 
Followed by an extensive 
series of Tables, including the 
following subjects : All Kinds 
of Units of Measurement of 
Electrical and Mechanical 
Work, Energy and Heat ; Re- 
lations of Different Systems 
of All Kinds of Units ; Rela- 
tion of Different Wire Gauges, 
American and Foreign ; Electrical Properties of 
Wire of Different Sizes; Specific Resistances ; Ther- 
mo-chemical and Electro-chemical Equivalents; 
Useful Factors, etc., etc. 

This book may be classed among the most useful 
works published on the science of electricity, cover- 
ing, as it does, the mathematics of electricity in a 
manner that will attract the attention of those who 
are not familiar with algebraical formulae. 

We can also furnish Prof. Sloane'sworks'on electricity 
as follows : 

Arithmetic of Electricity, 138 pases $1.00 

Electric Toy Making* 140 pages 1.00 

How to Become a Successful Electri- 
cian, ISO pages 1.00 

Standard Electrical Dictionary* 682 

pages... 3.00 

Electricity Simplified, 158 pages 1.00 

The above five volumes, comprising a COMPLETE 
ELECTRICAL LIBRARY, sold at the special 
reduced price of 95,00 put up in ti neat folding box. 

You save $2.00 by ordering the set complete. 
Five volumes 1,300 pages, over 450 illustrations. 

fy Send for special circular containing full table of 
contents of the above boobs. 

nUNN & CO., 361 Broadway, New York. 



irDACTIIRCDTDAGIIUGCUfCDIf C DUCIIICC1 IICII Society for the Utilization of the Water 

Mtflr I UDCN I nHbUNbOWCnltC nnClNrCLUCN. Power of the Rhine N/Bale, Switzerland. 

16,800 H. P. NOW AVAILABLE, TO BE INCREASED TO :<0,000 H. P. 

The Company IB in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also offer to applicants wishing to establish themselves near the works, suitable land on either the 
German (Badiah) or the Swiss side of the Rhine, in the vicinity of Important railway lines. Cheap labor. 

For further information please address The manager, Kraftubertragungswerke, Rheinf elden, Switzerland. 
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Snow plow. Smith* White 891,432 

Sole leveling machine, E. C. Judd et al 591,766 

Sole rounding machine, E. Erickson 591,593 

Sounding board, H. A. Hambloch 591,759 

Splice ear, mechanical, H. H. Luscomb 591,556 

Spool bolder, O. E. Longwell 591,605 

Stall, portable. D. Stitzer 591,792 

Stamp box, J. H. McNeill 591,679 

Stamping apparatus, U. B. Morison 591,560 

Stand. See Washstand. 

Station indicator, J. A. Mangold 591,410 

Steam boiler, water tube, E. E. Wigzell.... 591,444, 591,445 

Steam engine, M. R. Moore 591,485 

Steam generator, G. F. Dinsmore 591,460 

Stereotype plates, bed block for, C. Pieper 591.422 

Stone channeling machine, A. C. Backus 591,615 

Stone planing machine. J. Mann 591.411 

Stopper. See Bottle stopper. 

Stopper neck, G. W. Martin 591,782 

Stovepipe clamp, F. H. Livingston 591,480 

Stovepipe elbow making machine, J. Russell 591,776 

Switch. See Electric switch. Railway swi tch. 

Switch apparatus, J. P. Coleman 591,590 

Table. See Display table. Feed table. 

Table canopy, dining, D. V. Davis 591,457 

Tape reel, J. G. Eddy 591,747 

Telegraph key, E. W. Farnham 591,624 

Thill coupling. Moyer & Graf 591,561 

Thread severing attachment for spools, W. H. 

Earle 591,592 

Tire, bicycle, J. D. Parker 591,787 

Tire, bicycle, W. H. Stevens 591,791 

Tire, pneumatic, O. S. Hammond ■ 591,551 

Tire tube, J. E. Davis 591,458 

Tire, woven, R. Co wen 591,456 

Tires, device for inserting tubes in pneumatic, C. 

McClure 591,607 

Tires, means for mending inner tubes of bicycle, 

A. V. Schonborn 591,501 

Tires, means forrepairing pneumatic, C. J.John- 
son 591,477 

Tires, needle for repairing punctures in bicycle, 

C. K\ White 591,443 

Tobacco stemming machine, J. B. Underwood. .. 591,436 

Tool, combination, C J. Armstrong 591,720 

Tool, combination, A. C. Ponkney 591,689 

Tool handle, C. A. Vaughn 591,512 

Torpedo steering apparatus, E. Kaselowsky 591,768 

Toy, musical, J. A. Irving 591,476 

Trace carrier. J. Schillig 591,610 

Transom lifter. H. W. Pierce 591,569 

Transporting granular or similar materials, de- 
vice for, A. Rothenbach 591,696 

Trap. See Animal trap. 

Trap and pipe coupling, N. E. Smith 591,431 

Tread power, C. K. Search 591,660 

Trolley. G. K. Shryock 591,698 

Trolley wheel, R. S. McPhail 591,489 

Trough. See Eaves trough. 

Type bars, machine for making, C. Sears 591,777 

Type, process of and apparatus for casting print- 
ing, J. J. C. Smith 591,430 

Typewriting machine, J. C. Landis 591.669 

Typewriting machine tabulating attachment, H. 

B. Schneider 591,789 

Umbrella closing device, J. B. Riehl 591,637 

Valve, relief, J. H. Beare 591,375 

Vehicle, J. C. Bonner 591,733 

Vehicle brake hanger, S. D. L. Rosb 591,695 

Vehicle, motor, G. H. Grenlich 591,398 

Vehicle steering mechanism, motor, C. A. Faure 591,595 

Vehicle wheel, G. W. C. Lomb 591,771 

Velocipede saddle clamp. M. M. Deem 591,741 

Vending device, M. B. Mills 591,559 

Vessel, marine, G. Espina 591,749 

Veterinary ecraseur, F. F. Hoffmann 591,403 

Washboard, W. H. Osmer 591.684 

Washboard, J. H, Stratman 591,704 

Washing machine, W. Baylis 591,728 

Washing machine, G. W. Spooner. 591,643 

Washing machine, J. H. Verity 591,437 

Washstand, B. Badanes 591,664 

Water cloBet, W. T. Fox 591,397 

Water heater, A. Buerkle 591,588 

Water heater and purifier, Shepard & Whitlock. . 591,505 

Water race rack cleaner, R. S. Judson 591,767 

Water tower, Henning & Pigott 591.603 

Weed destroyer, P. E. Erickson 591,391 

Wheel. See Trolley wheel. Vehicle wheel. 

Wheel, D.Fahey 591,393 

Wheels, rim for pneumatic tired, J. Pearson 591,568 

Wheels to hubs, axles, or shafts, fastening, G. K. 

Strauss 591,798 

WhifBetree fastening, W. H. Bayley 591,727 

Whistle for gas or gasolene engines, G. F. Arp 591,521 

Windmill, H. M Peterson 591,775 

Window screen, E. A. Worthen 591,714 

Wire stretching implement, A. B. Probasco 591,495 

Wire swaging machine, L. Cook 591,454 

Woodworking machine, W. PostmuB 591,424 

Wrench. See Adjustable wrench. 

Wrench, J. B. Ford 591,528 

Wrench, R. Hagstrom 591,779 

Wrench, J. HTJohnson 591,553 

DESIGNS. 

Bathtub, D. D. Buick 27,725 

Bicycle saddle, C. E. Stanley 27,730 

Bracket, wall, H. Krauth 27,728 

Bread pan, 1. Hirsch 27,722 

Burner tube, L. T. Alton 27.720 

Chair, D. W. Kendall 27,727 

Cork extractor, H. Streiff 27,715 

Cradle frame, R. W. Haggard 27,726 

Game board, C. H.Leonard 27.733 

Golf club.J. H Adams 27,732 

Knife blade. G. Webster 27,716 

Lantern, F.T.Williams 27,717 

Monument, E. O. Townsend 27,?.$ 

Shade roller axle, T. P. Brown 27,719 

Spectacle bridge, U. A. Bader 27,712 

Stove, Bascom & Ambrose 27,724 

Stove or range, G. W. Cope 27,723 

Tire, E. G. VanZandt 27.731 

Trace guard, Sutterlin & Schilling 27,718 

Tray or similar article, G. E. Waldeck 27,714 

Watchmaker's tool, H. Zimmern 27,713 

Water heater section, "J. A. Rathbone 27,721 



How to Build a Home 




Those intending to build will tind the very best practical sug- 
gestions a d examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . • . 

"The Scientific American 



Building Edition. 



99 



Each number is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 
Semi-Annual Bound Volumes, $2.00 each. Yearly Bound Volumes, $3.60 each. 

For sale at au news stands,^ MUNN & qq^ Publishers, 361 Broadway, New York 



ARB0RUNDUM 



HARDEST ABRASIVE 

5 OWDER.-CRYSTALr 

CARBORUNDUM CO. 




/t\ A P* Plating Dynamo for 50 
Hi ft v\ gallons Nickel Solution. 
uTTl/ Dynamos for light and 
Electric Motors for 
power. All sizes, best construction 
and sold on easy payments. State 
what you want. The Ho bar Elec- 
tric Manufacturing Co.. Troy, Ohio. 



f?H 




IF YOU WANT TO LAUGH, 

;tt.t| send 10 Cents for the 




DONKEY 
PUZZLE 



iy Send for IUus. Catalogue* 
CHAFFEE & SELCHOW, 
Manufacturers of GAMES, TOYS, NOVELTIES, eta 
431-493 W. 123th St., New York City. 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 
Builders of steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO., 

217 E. Main Street, Louisville. Ky. 



TRADE MARKS. 

Bicycle pedals, White Sewing Machine Company. . 
Blacking, boot and shoe, Herriott Brothers & 

Company 30,675 

Blackings and dressings, stains, and waxen, boot, 
shoe, and leather, Herriott Brothers & Com- 
pany 30,676 

Blue, washing, J. & J. Colman 30,674 

Canned goods, certain named, Portland Packing 

Company 30,661 

Canned lobBter, Muntwy ler & Dubl er 30,660 

Cheese, Probst & Company. 30.662 

Cocoa-oatmeal preparations, M. Michaelis & Sons 30X69 
Coffee, mixture sold as a substitute for, H. D. 

Chipman 30,670 

Cornflakes, Indian, J. D. Hage & Company 30,666 

Corn meal and grits, Indian, J. D. Hage & Com- 
pany 30,665 

Crackers and cakes, United States Baking Com- 
pany 30,663 

Drink tablets, W. I. Davenny 30,671 

Flour, C. King & Son 30,668 

Flour, wheat, Wm.8. Hills Company 30,667 

Foods for infants and invalids, T. J. Turner 30.664 

Injectors, Penberthy Injector Company 30,682 

Leather, artificial. Boston Artificial Leather Com- 
pany 30,680 

Medicines and remedies, homeopathic, Bronx 

Chemical Company 30,679 

Oils, waterproof compounds, lubricants, greases, 
and petroleum products, Charles Efros Com- 
pany 30,677 

Picture apparatus, moving, American Mutoscope 

Company 30,681 

Putty, stone, E. F. Meyer 30,678 

Soap, A. R. Brandly 30,673 

Tooth Washes, Opal Creme Company 30,672 



PRINTS. 

'The Kimball Situation," W. W. Kimball Com- 
pany 54 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will he given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
Instructions address Mann k Co., 361 Broadway, Mew 
York. Other foreign patents may also he obtained. 



Improved WASHBURNE'S PATENT 

COLLAR FASTENER AND BACHELOR'S BUTTON 

A Collar Fastener that is 
better than button or stud. 
Saves wear and tear on but- 
tonholes. Easily applied. 

The Bachelor's Button is 
the handiest thing ever in- 
vented. Saves sewing. Can 
be adjusted instantly when 
needed. Easily detachable 
from garments. Samples of 
eltber, by mail, for 10 cents. 

93^ Illus. catalogue free. 
AMERICAN RING CO., Box P, Waterbury, Conn. 





MODELS 



SECRECY GUARANTEED. 

Equipped for all classes of work. 
J. C. SEYL, 181 Madison St., Chicago 



Cvnarimantal Pattern and Model Work, Optical, 
bA|ICI IlllClllal etc.. instruments, bicycle sundries. 
Empibe Novelty Works, 402 E. 30th St., New Xork. 

P. E. BAILEY sells 
. spex cheap. Write 
271 Wabash Ave.. Chicago. 



SPECTACLES! 

for new optical catalogue. 



Wanted to Manufacture Small Metal Articles. Press 
work a specialty. Nickel plating and enameling. Corre- 
spondence solicited. J. J. Walsh Mfg. Co., Yonkere, N.Y. 



&. N/l ACH I N ES 

" O G R AP t-( S 



|A|~ MACHINES, Corliss Engines, Brewers' 
1 1 h and Bottlers* Machinery. THE VILTER 
IUL MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



EXPERIMENTAL WORK AND MODELS 

Special machinery, tools and dies. Secrecy guaranteed. 
H. ROBINSON & CO., 206 Center Street, New York City 




______ - - .- - _'■*» - - 

■TYPE WHEELS. MODELS (.EXPERIMENTAL WORK. SMALL HUCHIPIEKY 
UaKtlTISfcETC. HEW tOWH STEHOLWOHSS 100 iwmu e- N.T, 



CflD OHI C Valuable Patent. 

rUn OHLt Digging Machine. . 

better work than any machine in market. For particul 

ars addr. Carl Hartman, 5 MaBpeth Ave., Brooklyn, N. Y. 



Improved Potato 
Will do more and 



Experimental & Model Work 

dm. and advice free. Gardam & Son, 45-61 Rose St.,N.Y. 



STRONG CASTINGS. Q.uick D [l,very. 

iJUVVi'- pattern WORK TO ORDER. 



Ullivi' PATTERN WORK TO ORDER. 

acme Malleable iron Works. Buffalo .n.y. 



WOOD WORKERS 

ChiBels, Gouges. Turning Tools, 
none Carving Tools, Pattern Makers 
n n u a. Q ou(reB jy Send for Price IAst. 



BUCK 
CAST 



STEEL 



BUCK BROS., Millbury, Mass. 




TYPEWRITERS 

HALF PRICE 

We will sell you any typewriter 
made for one half regular price, 
many for one quarter. Every ma- 
chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX. 
CHANGED. Sentanywhere withpriv- 
ilege of examination. Send for 111' 
ustrated catalogue. 

Chicago ■ 



National Typewriter Exchange, *y>- 8 " h8t - 




SHORTHAND 
TYPEWRITER 

is superseding stenography- 
One stroke prints an 
entire word in leg- 
ible English. No 
study, no mistakes, 
great speed. Ander- 
son, 725 Bennett 
Building, New York 



* 



D A lUI Q The Double Acting Rams 
W\ n ITl O open the valves as well as 
shut them off with the power of the water. 
More water raised in proportion to waste 
than any ram made. No stopping. 
C. Hodgklns & Sons, Marlboro, N. H. 



Are You Looking for Something for a 

PRESENT 

FOR FOUR 

FATHER OR SON, 

EMPLOYER OR EMPLOYE, 
TEACHER OR PUPIL, 
LIBRARY OR READING ROOM? 

HERE IT IS! 

Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 
fine cuts, substan- 
tially and beauti- 
fully bound. Price 
in cloth, by mail, 
*4. Half mo- 
rocco, $5. 

This splendid 

work gives young 

and old something 

worthy of thought 

It has influenced 

thousands of men 

in the choice of 

a career. It will give anyone, young or 

old. information that will enable him to 

comprehend the great improvements of 

the day. It furnishes suggestions for 

hours of instructive recreation. 

Send for large illustrated circular 
and complete table of contents. 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 

361 BROADWAY, - NEW YORK. 




rwAMERICAN gj 

ttWARDaCROSBYSTSIfWYORK 


$33.33 

DELIVERED 

EAST OF THE 
MISSISSIPPI 

60ir\ches !or\q 
SEND FOR 
CATALOGUE. 






The Only 
ABSOLUTELY 



PureWater 

aerated with sterilised sir, ia made bj 

THE SANITARY STILL. 

Made of copper, lined with block 
tin, easily cleaned, simple as a 
teakettle, fitsonanygas, oil, wood 
or coal range. Poor StyleB, $10.00, 
911.50, *13. 50 and si 5. OO. Satis- 
faction guaranteed or money 
refunded. Booklet free— tells 
what The Sanitary Still has done 
for others and will do for you. 
Distilled water preserves health 
$.. tuid prevents disease. Endorsed by 
""all physicians and 8,000,000 R»)s 
tonftes. THE CUPRIGRAPH CO 

90 N. Green Street, Chicago. 



PROJECTING NOVELTIES 
"VIVE MARVEL" J^ et 
"GRAPH0SC0PE" $75.00. 

Complete Picture Machine* 

FH0K06R1PH8, GRAMOPHONES, RECORDS, FILH8. aim 

LANTERNS WANTED |T E U 



MAGIC 



HARBACH & CO. 809 Filbert St.Phila.Pa. 



ICHAHOE 
Phila.Pa 



Are you interested JH£*ffiK 

carbide, gas engines, coal, coke, petroleum, 
gas, water, electricity or chemistry, or en- 
gineering generally? If you are, send two 
cent postage stamp to PROGRESSIVE AGE, 
280 Broadway, New York, and get list or 
valuable articles prepared by some of the most 
eminent writers of the time on these and many 
other technical subjects. Synopsis accompany 
title, and will enable you to judge character 
of same and whether you wish copy. 
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Invalid's Home Healer 

ELECTRICITY, the great curative agent, is used by successful physicians in the treating of Nervous, Muscular and various other ailments. 
Many diseases will yield to no other treatment. 

This ELECTRO-MAGNETIC MACHINE is the result of combining Medical Science with Mechanical Genius. DR. CV~~ 
evolved a compact and simple instrument from the complicated and expensive apparatus ordinarily used, eliminating faults yet retainu. 
qualities. It is intended for medical u«ie, and for this purpose has far surpassed the 
hopes of its inventor, and places within reach of all the benefits of HOME 
TREATMENT. 

For those who cannot afford an expensive course of electrical treatment, this 
Dynamo will prove a great boon. It develops without shock or irritation, a strong 
and continuous DIRECT CURRENT (not alternating) essential to the best 
curative results. 

This HOME HEALER is always ready for instant use, no physician's pre- 
scriptions are necessary, no chemicals, a child can operate it. 

The current may be accurately gauged to the needs of the patient, mild or 
strong, and is effectively distributed through the system by means of electrodes 
which may be applied to any part of the body. STRONG, SIMPLE AND 
EFFECTIVE. Will last for years. 

n « Wonderful « Electrical « novelty. 

This Hand Dynamo may also be run as a motor by connecting four or Ave cells 
of any kind of Battery, it may be used for electroplating, running small incan- 
descent lamps, ringing magneto-bells, running small experimental machines, etc. 

The Dynamo comprises permanent field magnet and armature connected with 
multiplying gear giving great speed, switch for controlling current and conductor 

cords attached to electrodes, mounted on polished wood base. DR. CUT-TEN'S TREATISE on ELECTRIC HEALING, giving explicit 
directions for home use. free with each dynamo. 




PRICE 



il.OO. 



BY MAIL, $1.30. 



ROBT. H. INGERSOLL & BRO., 65 CORTLANDT ST., Dept. 147, NEW YORK 
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'ItfCiltoertiaemems, 



ORDINARY RATES. 
Inside Pase t each insertion, - 95 cents a line 



Back Page, each insertion. 



SI. 00 a line 



&TFor some, classes of Advertisements* Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



£ ribune « B icycle 



Tested and True. 




The Easiest Running Wheel in the World* 

tW Send for Catalogue* 

THE BLACK MFG. CO., ERIE, PA. 



THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.— By 6. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons In health. 2. The use of 
the cycle by per sons diseased. Contained in Scientific 
American Supplement, No. 1003. Price 10 cents. 
To be had at this office and from all newsdealers. 



Che 

Remington 
L Standard 
f Cypewriter 

does, and always 
has done, the 

Best Gdork 

for the longest 
time, with the 
least effort on the 
part of the opera- 
tor, and the 
least expense 
to the owner. 

New Models 
no*o> better than ever before 




Olychoff, Stsurans & Benedict, 

327 Broadway, JVew Y or k. 



FACTORIES 

are appreciating the 

Charter Gas and 
Gasoline Engine 

Proof from nearly every State 
and Territory of the Union, by addressing 

CHARTER GAS ENGINE CO., Box 14B, STERLING, ILL. 




^ARDNtbi 
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"-" Way You Cike 

ither horizontally or vertl- 
-aiy angle. That's the great 
.. ... the 
VAN NORMAN "DUPLEX" 
MILLING MACHINE. 
It saves time, tools, and fixtures, and will 
be found a boon in every up-to-date shop. 
Produces tbe most accurate work. Simple, 
serviceable, and satisfactory in every way. 
Waltham Watch Tool Co„Springfield,Mass 



A. PAINTING MACHINE 

that does tbe work 
of ten men on large 
or hurried Jobs. 
Does it well, too. 
Spreads the color 
evenly and smooth- 
ly on tbe "spray 
atomizer" prin- 
ciple. Saves cost of 
much scaffolding 
and all expense for 
brushes and other 
tools. Color kept 
always thoroughly 
mixed so as to allow 
of no sediment. An 
invaluable aid In 
large or hurried 
Jobs. Write for full 
particulars to the 
Turner Machine Co., 37 West 1 4th St., New York City. 




liOXCarbon Pioneer Brand Steel Tube 

Every Bicycle Manufacturer should use it. 

Every Dealer should insist on having it. 
Every Rider should demand it 
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J? 




Whilo Weight for Weight in a Bicycle our FIFTY CAKHON steel will las t so long 

and TWENTY. FIVE CARBON Steel will last only so long lilMiMM 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

Tbe comparison wblcb tbey graphically make Indicates the result of the prolonged investiga- 
tions of the most practical experts of tbe world. 

That the tests in our own laboratory corroborate these results Is merely so much to Its credit; 
that the same Is true of actual trial on tbe road equally proves the trial to have been made in 
bicycles of correct design and construction. THE FACT REMAINS UNDISPUTED, 

The Margin of Safety is Greatly Increased by the Use of This Tube. 
Send for Catalog. THE POPE TUBE CO.. Hartford. Conn. 
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HOW 



to make money with a Magic 
Lantern or Stereoptieon 

is explained in 260-page catalog 
■ m "^^ ™ w describing apparatus & Vi*vo* 
tree. McALLlBTEB, Hfg. OpUdjw, M Ninu St., N. T. 



IMPERIAL BALL BEARINB AXLE 

A written guarantee with each set of azl a. 

97 PATTERN 

8,000 sets in use. 

Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

jy* Write for our Illustrated Catalogue and Testimo- 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept., 439 Wabash Avenue, Chicago, III. 




HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to tbe 
present time. The first crank-driven bicycle. The 
" bone-Bhaker " and its successors. Tbe tricycle. Tbe 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in Scientific 
American 8tjpplement.no. loig. Price 10 cents. 
To be had at this office and from all newsdealers. 



NOTHING TO TRY ! 

All steam users can save time 

money and trouble with the 

simplest, safest and most 

satisfactory trap in exist- 

ence-the HEINTZ 

STEAM TRAP 
Guaranteed never to 
wear out. Look at the 
cut and. see how it's 
done ! Pay me what 
you save in coal for 
one year and I'll furnish the trap free. U3T* See illus. 
notice Scl. Am. July 13, 1897. Sole American Mfr. 
Wm. 8. Haines, S 136 8. 4th St., Fhila., Pa. 
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ESTABLISHED 1874. 



SO SIMPLE A CHILD CAN USE THEM 

SU N ART 

MAGAZINE CAMERA. 
Folding- Cameras. 

All sizes, ranging in price from 
15 to f 10(1 Sunart Jim lor, dfa X 
'% picture, 95. 

tw Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 Aqueduct Street, Rochester, N. Y. 

A FOLDING CAMERA. —WORKING 

Drawings showing how to build a folding camera. A 
practical paper by an amateur for amateurs. 4 lllustra- 
Con tamed in Supplement 10'<!J. Price 10 




tlons. 

cents. 



For Sale by Munn & Co. and all newsdealers. 



OUR 1898 CHAMPION BICYCLE HUBS. . . . 

Bearings are correct shape to give true rotation to balls without Blip. Cones are 
warranted tool steel, thoroughly hardened, ground, and polished dead true. 
jy Send for Circular. I. A. WESTON CO., Syracuse, N. Y., Manufac- 
turers of Cycle Wheels, Sulky Wheels, Carriage Wheels, Crank Hangers, Bicycle 
Hubs, Spokes, Nipples, Rims, Balls, etc. 




Uv^CAf „ #l^^ /^PERFORATED}}! 



Geography Becomes 

real experience If the children Bee, vivid on the screen, 
the scenes described in tbe text 
book. One good life sized view of 
a Bushman in war costume will 
fix the facts about Australia more 
firmly in tbelr beads than any 
amount of description. 

A Stereoptieon is not very dear, 
and we rent at very low rates all 
imaginable kinds of slides. Hire 
'^ lists tree. 

RILEY BROTHERS, 

Bradford, Eng. 16 Beekman St., New York 

The Largest Stereoptieon Outfitters in the- World. 

BRANCHES— Boston: 36 Bromfleld St. Chicago: 69 

Waatatneton St. KANSAS CITY, MO. : 515 East 14th 

St. Minneapolis : 22 Washington Ave. So. 




DORMAN'S 
VULCANIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We alBO make 
Dry Heat Vulcanize™. Complete outfits 
from 110 to 11,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
Printing PreBBes, with complete outfits, 
from $1 to 1100. &~ Send for Catalogues. 

THE J. R. W. DOIOIAN CO. 
121 E. Fayette St., Baltimore, Md., U. S. A. 




Ok typewriter exchange 




m Barclay St., 

NEW YORK 
1 66 Adams St., 

CHICAGO 
38 Court Square, 

BOSTON 
81 B Wyandotte St„ 

KANSAS CITY, M0. 
We will save you from 
10 to 50* on Typewri- 
ters of all makes. 
tW Send for Catalogue 



i * I Tt«i»» Bicycle., W 

AtiPnCOEKS 



Bicycle*, WatCQei Gnu, Baggie* Hnrcei*, 
Machines Organs. Pianos Safe*,Tooli 

' *) Tarietiea ritd 100U other Article* 
Chicago Scal* Co , Chicago 111. 



SCREW-CUTTING 1>IE HEADS 
SELF-OPENING and ADJUSTABLE. 

Tbe best die head on tbe market. Some ad- 
vantages over "others," viz.: They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reliable, and the priced 
are right, jy Send for descriptive circu- 
lar "S A." Our die heads are furnished 
In sizes suitable for cutting threads from 
No. IT wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co., Wcstville, Ct. 

EUROPEAN AGBWTBO^^g^j^SlvttiSt 




"Tt* Cells « About* Cools" 



Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 

elies should have our new 1897 Tool 
atalogue. It contains 710 pages, size 
10^x7^, and is an exhaustive and 
Instructive list of all tools that may 
be required. Handsomely bound in 
cloth, express paid on receipt of SI. 
Money paid for book will be refund- 
ed with first order amounting to 910 
or over. Send stamps or money order. 

MONTGOMERY &C0. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

1 06 Fulton Street, New York City. 




Dorit Be 

Persuaded 

into paying: a high 
price for a Swiss 
watch. Waltham 
Watches are the 
most accurate made. 
The "RIVERSIDE" 
movements 
particularly recom- 
mended. 

For sale by all retail jewelers. 
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-CEBMSta 

BEATEN FOR QUALITY OR PRICE a/3 



INSTRUCTION ^2 AMUSEMENT 

It's the new fad in schools to teach 
children by means of Magic Lan- 
tern Exhibitions, thus teaching by 
the eye as well as the mind, we 
have 30,000 Lantern Slides to se- 
lect from. Also Oil Light Lan- 
terns, Oscy-Calcium Lan- 
terns, Oxy-Hyd. Lanterns* 
Acetylene Lanterns, and 
F-I Metrical Lanterns. 

P^ Send for * atalogue to 
C. T. MILUCAN 
730 Chestnut Street* Philadelphia! Pa. 





FISCHER'S 
CIRCLE 



DIVIDER AND ANGLE PROTRACTOR 



This instrument divides a circle into as many parts as 
there are eighths or sixteenths of an inch in its radius. 
by means of the points, which are marked "8" and ** 16." 
It is a very useful and time-Baving novelty. 

Instrument in cloth covered pocket case, with direc- 
tions, postpaid $1.50. REUFFEL & ESSER CO., 
Manufacturers, 44 Ann Street) New York. 



IFSSOP'S STEEL th bVs c t rv 

O u FOR TOOLS, SAWS ETC 

W» JCSSOP & SONS LB 91 JOHN ST. NEW YORK 



Buy Telephones | 

THAT ARE GOOD -NOT "CHEAP THINGS." 

Tbe difference in cost 1b little. We guarantee [ 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and Instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 



every 
Scientist 



should subscribe for the 

Scientific American 

He cannot afford to be without it any more than 
the doctor can dispense with the Materia Medica. 
It is tbe leading scientific publication of tbe 
world and is everywhere acknowledged as tbe 
standard authority on every subject pertaining 
to science in all branches. It consists of sixteen 
large pages, profusely illustrated, and contains 
articles by tbe most eminent writers on the 
mechanical arts. It is a weekly record of new 
patents and inventions, and is indispensable to 
every person who is interested In the progress 
and improvement of manufactures and means 
of manufacture. 

IS 00 a year. CI 50 for six months. For sale by 
all newsdealers. Remit by check, draft, express 
or money order. 

MUNN & CO., Publishers, 
Z6\ Broadway, New York City. 



ANTI-RUSTINE ' 

■ I GOLDING &. Co. B' 



BOSTON, MASS. 



PRINTING INKS 

The Scientific American is printed with CHAB. 
BNBU J DHNSON * CO. '8 INK, -Tenth ana Lombard 
SU., Philadelphia, and 47 Rose St opp. Duane, New York 



No. 76. 




GIVE US YOUR CONFIDENCE A "»"!?»». & O. Knives are fvday in use. Yon 
UIILUU luun UUnriUCnUL are unjustto us not to try us. Every blade is hand 
forged razor steel, rile teBted. warranted. Knife at left. No. 76, 
ivory handle, 3 blades,»l postpaid; with two bladeB, 7b cents. 
Stronger two blade Bhop knife, 75 cents. Cut at right is " Our 
Masterpiece," No. 34 ; price, with ebony handle, |l.25; ivory, 
$1.50; richest pearl, (2 8 In, razor steel Shears, 75 cents Hol- 
low ground Razor, wiih Btrop, »1.50. Send for Illustrated 80 
page free List and " How to use a Razor." 

MAHER & 6R08H CO., toledo, orfio. 



No. 34. 
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